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SUMMARY OF RECOMMENDATIONS 


APPROACH TO FUTURE DEVELOPMENT 

To check further deterioration of the desert, digging 
of phog ( Calllgonum polygonoldes ) which accelerates 
wind erosion and dune formation should be discouraged 
The desert rehabilitation programme should generate 
enough fuel for local use and employment potential 
to absorb the labour which would be taken away from 
this vocation, 

(Paragraph 4,3) 

As the migratory system of rearing of cattle and 

sheep leads to higher mortality and low yields and 

comes in the way of any systematic breeding programme 

conditions should be created to enable the nomadic 

people to lead a settled life. 

(Paragraph 4.4) 

Pasture development, regulated grazing and creation 

of grass reserves should constitute an important 

programme for the rehabilitation of the desert. 

(Paragraph 4,5) 

Since the process of desert rehabilitation would take 
some time, there should be a Yfell planned programme 
of procurement of resources from outside the desert 
area and their distribution tc augment local avail¬ 
ability particularly of food, fodder and fuel, 

(Paragraph 4.9) 

Since a largescale programme of sand dune stabilisa¬ 
tion cannot be ccntempiated at this stage due to 
limited financial resources, stabilisation of such 
dunes as pose a threat to large towns, roads and 



(ii) 


railways should be taken up. All shifting dunes in 
the canal commanded area must be stabilised by plant¬ 
ing over with grass and trees to prevent sand casting 
on arable land. Grazing of livestock on these dunes 
should be restricted so as not to disturb the soil, 
but people may be allowed to cut grass on payment of 
a moderate fee, 

(Paragraphs 4,12 and 4,15) 

6, The desert area should be self-sufficient in the 

matter of fuel supply to the extent possible. The 

main activity in tree growing will have to be in the 

canal commanded area so that the area becomes a 

major source of fuel supply in future, 

(Paragraph 4,13) 

7, In the canal cultivated area, suitable shelter-belts 
and wind-breaks should be established to minimise the 
desiccating effect of hot winds and reduce sand 
casting, 

(Paragraph 4,16) 

8, Advantage should be taken of spare water in the early 

stages of development in the commanded areas for 

growing trees there on a massive scale, 

(Paragraph 4,17) 

9, In areas outside the canal command, besides the 

trees which will naturally come up in the pasture 

enclosures or which may be planted under any, limited 

programme of sand dune stabilisation, no attempt need 

be made to raise forest plantations as these are not 

likely to succeed in the arid conditions of the desert 

without irrigation which would not be justified, 

(Paragraph 4,19) 
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10. With limited water resources and scanty rainfall and 
the consequent limited area for arable cropping, the 
economy of the desert area must be animal husbandry 
oriented, 

(Paragraph 4.20) 

11» In the canal commanded area, about 30 per cent of 
the irrigable area should be utilised for growing 
fodder crops to ensure a good supply of green fodder 

for high yielding dairy cattle. 

(Paragraph 4.23) 

12, At places of cattle concentration, farmers and 
cattle breeders should be encouraged to instal 
gobar gas plants to ease the fuel problem and to 

ensure availability of the residue as manure. 

(Paragraph 4.25) 

13. To make fuller use of the available water resources 
all known methods of water harvesting such as 
khadins, etc, should be promoted wherever suitable 
conditions obtain, 

(Paragraphs 4,26 and 4.27) 

14, A study should be made and proper instructions should 
be drawn up for making full use of water whenever 
unusually good rainfall occurs. A regional reserve 
of implements and equipment under the Department of 
Agriculture may be necessary to assist the farmers 

in this respect. 

(Paragraph 4.28) 

15. After meeting the important requirements for domestic 
use and industries, groundwater wherever available 
should be developed early for growing high value 
crops and orchards. Irrigated grass farms for 



fodder banking would not be feasible on tubewells due 
to high cost of water, 

(Paragraph 4,30) 

The irrigation policy should be to cover as large an 
area and as many farmers as economically possible; 
high intensity need not be aimed at* It is necessary 
to spread the benefit of irrigation to certain lift 
areas, 

(Paragraphs 4,33 and 4.34) 
A programme of reclamation of saline lands in the 
•tal’ areas in the command of a channel should be 
put through during the first few years of irrigation 

development when there would be spare water, 

(Paragraph 4.36) 

Proper marketing facilities for dairy and animal 
products should be organised. 

(Paragraphs 4.37 and 4,38) 
Since electricity will be required for exploiting 
groundwater and minerals and for industries includ¬ 
ing chilling and processing plants for milk and milk 
products, a long-term plan for laying transmission 
lines should be drawn up for the area taking into 
consideration the likely schemes under all heads of 
development requiring power. Where electricity 
cannot be/taken economically in the initial stage 
of development, diesel engines should be considered 
for running tubewells for domestic and industrial 
purposes* 


(Paragraph 4*39) 
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DEVELOPMENT OF WATER RESOURCES 
RAJASTHAN 

20. Class VI lands, which require heavy land levelling, 
should be excluded from the CCA of Phase II of 
Rajasthan Canal Project* Instead, lift irrigation 
should be provided in reasonably flat good lands. 

Five new lift canals are recommended for a culturable 
commanded area of about 310,000' hectf^es. The saving 
on development costs in this case would be more than 

the additional construction cost. 

(Paragraphs 5,21 to 5,29) 

21. To provide some more irrigation in Pali district, 

the possibility of replacing water supplied to Jodhpur 
from Jawai reservoir by Rajasthan Canal water should 
be considered. 

(Paragraph 5,32) 

22. The cropping pattern for Rajasthan Canal area should 
be modified to provide a larger percentage of fodder 
crops to meet the requirements of animal husbandry in 
mixed farming. 

(Paragraph 5.34) 

23. Water rates for.irrigation should be revised upwards, 
keeping in view the principles discussed in the 

Report of the Irrigation Commission on this subject. 

(Paragraph 5.36) 

24. The Rajasthan Canal Project should be recast to 
exclude unsuitable areas, bring more area under 
lift irrigation and alter the cropping pattern for 
more fodder crops. This would require some surveys 
and investigations for which adequate funds should be 
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provided- immedia-tely so that, construction work may 

not get held up due to the change. 

(Paragraph 5.37) 

25, While the construction of Phase II of Rajasthan Canal 
should be completed in 10 years, the work of develop¬ 
ment of the canal commanded area should be completed 
within 15 years. This would require faster pace of 
development than hitherto, 

(Paragraph 5.37) 

In the Ganganagar district, the cropping pattern in 

tlie area covered by the Gang Canal and the Bhakra 

Canal systems should also be revised on the lines 

recommended for Rajasthan Canal area. 

(Paragraph 5.38) 

27, In C^DjEj^ zone, the productivity per unit of water 
should be improved by better water management prac¬ 
tices and adoption of a fodder oriented cropping 

pa ttern, 

(Paragraph 5.39) 

28, Detailed studies should be made regarding the ut.11.t-. 

sation of the waters of the Ganga in its upper 

reaches, taking into account the available ground- 

water and the needs of the neighbouring arid areas, 

(Paragraph-5.40) 

CROPPING PATTERNS 

29, In irrigated areas quality seed of all kinds of 

crops should be produced in large quantities. 

(Paragraph 6,8) 

30, In D 2 E 2 zone the accent should be on development 

of grasslands for grazing and seed production, 

(Paragraph 6.9) 
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31# In 0^2 zone whc ' re groundwater is available after 

meeting the domestic requirements, vegetables and 

orchard crops could be the best choice. Seeds of 

vegetables could be especially raised. Oilseeds 

like sunflower and safflower could also be tried, 

(Paragraph 6.10) 

32, In C^DjEj^ zone, it is not the change in cropping 
pattern but improvement in the yield level of the 
crops which should receive attention for which 
known methods of water conservation would have to 
be employed. 

(Paragraph 6,11) 

33, Research should be intensified so that definite 

recommendations could be made as early as possible 

with regard to establishing crops like bajra by 

transplanting than by direct seeding, 

(Paragraph 6.12) 

FOREST DEVELOPMENT 

RAJASTHAN 

34, A programme of tree growing orr 16,000 hectares 

on the sides of main canal, branches and major 

distributaries should be drawn up and implemented 

on a priority basis. All attempts should be made 

to complete planting within four to five years of 

water becoming available in an area. Nurseries 

should be planned ahead, so that tall seedlings 

are available by the time they are needed. 

(Paragraphs 8,8 and 8.9) 

35, In addition to c^-.+ inuing the present practice of 
growing trees in the fields, farmers should be 
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encouraged to take up specially in canal commanded 

areas a substantial programme of planting khejri 

( Prosopis cineraria ) and other suitable trees on bunds 

and boundaries of their fields to serve as wind-breaks* 

(Paragraph 8.14) 

36, For the successful implementation of a large progra¬ 
mme of farm forestry, a strong extension organisation 
under the Forest Department should be developed with 
suitable and adequately trained personnel. The 
programme should be organised on the lines recommended 

in the Ouuiissionls Interim Report on Social Forestry, 

(Paragraph 8.14) 

37, The uprooting of phog should be gradually controlled 
by banning its movement outside the State, It would 
be necessary to have arrangements for distribution 
of fuelwood to big towns, defence establishments 

and bigger settlements. Initially, fuelwood would 
have.to be brought from outside the desert area to 
augment local supply. The procurement and distri¬ 
bution agency for fuelwood should be the same as for 
food and fodder,, 

r (Paragraph 8.15) 

38, A programme of 8,000 row km of roadside plantations 
should be undertaken to prevent or reduce deposition 
of wind blown sand on the road, provide shade and for 
aesthetics. These should be considered as social 
benefits and not as commercial proposition in this 
region. To be effective against sand casting on the 
road there should be at least five rows of trees on 
the windward side and three rows on the leeward. 
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Where sufficient land is not available, only one or 
two rows of widely spaced trees can be planted for 
shade. Nurseries and supply of watering trucks 
should be planned ahead. 

(Paragraphs 8.16, 8.17 
and 8,18) 

39. Shelter-belts should be established departmentally 
on about 80,000 hectares after careful planning. 

The programme should be executed in the early stages 
of development of the canal commanded areas, when 
there will be wqter to spare. No shelter-belts 
programme need to be taken up outside the canal 
command, 

(Paragraphs 8.19, 8.20 
and 8.21) 

40. At least 200,000 hectares should be brought under 
grass reserves, each district having an adequate 
area under them. The entire production of hay 
should be collected, baled and stored in fodder 
banks, normally for three years. But hay should 

be disposed of in the fourth year, if not used up, 

(Paragraphs 8.22 and 8,23) 

41. A separate Wing for the implementation of the 
programmes of grassland development and grass 
reserves should be created under the State Forest 
Department with agrostologists, agronomists and 
range management specialists having sufficient 
knowledge and experience. Where necessary, they 
should be trained. 


(Paragraph 8.24) 
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42. The areas put under grass reserves must not be 
converted later into forest plantations. For policy 
making, guidance and review of implementation there 
should be a coordinating body at the State headquar¬ 
ters consisting of the heads of departments of 
forest, sheep development, animal husbandry, dairy 
development and agriculture. Formation of a similar 
inter-departmental coordinating committee at the dis¬ 
trict level would be necessary, 

(Paragraph 8.25) 

43. Government should own and manage grass reserves to 
supply hay to fodder banks for storage. To augment 
this supply, Village Panchayats and individual farmers 
may be encouraged to conserve grass on cooperative 

basis with necessary extension assistance. 

(Paragraph 8.26) 

44. Scientific methods should be adopted in the improve¬ 
ment of grassland and grass reserves. The programme 
of grass seed production should be properly organised 
involving the local farmers. The seeds produced by 
the farmers should be purchased at reasonable rates 
for processing and distribution by well-organised 
agencies as recommended in the Commission's Interim 
Report on multiplication and distribution of quality 
seed. 

(Paragraph 8.27) 

45. Fodder banks for storing hay should be located 
close to the centres of consumption and near roads 
or railway stations to facilitate transport. The 
baling of hay should be done by hydraulic presses 
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to reduce the bulk and hence the expenditure on 
storage and transport. The storage should be done 
in the open in hay stacks (locally known as ganjis), 
but there should be pucca plinth and provision of 
fire-fighting equipment. 

(Paragraphs 8.30 and 8.31) 

46. Outside the command of Rajasthan Canal, surveys 
should be undertaken to determine the extent of 
works required for the stabilisation of shifting 
sand dunes which pose a threat to towns and railways 
and works taken up. 

(Paragraph 8.32) 

47. In the commanded areas of Rajasthan Canal, stabili¬ 
sation of shifting sand dunes in compact blocks of 
20 hectares and above should be taken up by the 
Government after enlisting the support of the 
Village Panchayats which should be entrusted 

with the task of protection. The.income from the 
sale of grass and trees including lops should be 
shared equally between the Government and the 
Panchayats. 

(Paragraph 8.33) 

48. As a support to afforestation, grassland improve¬ 
ment and sand dune stabilisation programmes, the 
Forest Department should establish, on a priority 
basis, the base for research on different aspects 
of forestry in desert areas supplementing the 
efforts by the Central Arid Zone Research Insti¬ 
tute in this direction. The Institute should 
also give adequate importance to research in 
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forestry along with other agricultural problems. 

(Paragraph 8.35) 

49. The ecological status of the desert should be studied 
to understand the life cycle of plants and animals 

of the region. An area of at least 100 sq km in 
Jaisalmer district should be selected, notified and 
maintained as a Desert National Park for continued stu¬ 
dies under undisturbed desert conditions, 

(Paragraphs 8.36 and 8.37) 

HARYA NA 

50. At least 20,000 hectares should be afforested in 
compact blocks and in the gaps of the Aravalli hills 
in the next 15 years to serve as barrier to reduce 
the velocity of wind and to make available small 
timber^ fuel and leaf fodder. 

(Paragraph 8.42) 

51. Plantation of 80,000 row km of strip forests on 

the sides of canals, roads and railway lines should 

be attempted in 15 years as a commercial venture on 

the lines recommended in the Commission's Interim 

Report on Social Forestry. The State Government should 

mobilise institutional finance for these plantations, 

(Paragraph 8.43) 

52. Sand dune stabilisation progranwe should be planned 

for 20,000 hectares in 15 years, the first preference 

being given to the smaller dunes (less than 1.5 metre 

high) which are the most active, 

(Paragraph 8.44) 

53. Under the farm forestry programme, the present scheme 
of planting of trees along the peripheries of 
cultivated lands should be encouraged. The Forest 
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Department should create adequate number of nurser¬ 
ies to supply tall plants to the farmers. The 
programme should be organised on the lines recommen¬ 
ded for Rajasthan. 

(Paragraph 8.45) 

54. The grassland development programme should be exe¬ 
cuted by the Forest Department on the lines recommen¬ 
ded for Rajasthan. 

(Paragraph 8.46) 

GUJARAT 

55. Shelter-belts should be suitably located along the 
border of the Rann of Kutch adjoining the Santalpur 
and Vav tehsils. Suitable areas should also be 
selected in the commanded area of the Dantiwada 
reservoir for the purpose. The programme, 20,000 
hectares in 15 years, should be organised on the 
lines recommended in the Commission's Interim 
Report on Social Forestry, 

(Paragraph 8.49) 

56. The pilot scheme for farm forestry in the Fifth 
Plan, as recommended in the Commission's Interim 
Report on Social Forestry, should cover both the 
districts of Banaskantha and Mehsana. From the 
Sixth Plan period onwards, there should be an 

aggressive programme of farm forestry. 

(Paragraph 8,50) 

57. A programme of mixed forestry should be planned on 
15,000 hectares in 15 years, in the vicinity of 
habitations on suitable waste lands, panchayat lands 
and village commons on the lines recommended in the 
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Commission’s Interim Report on Social Forestry. 

(Paragraph 8.51) 

58. The grassland development programme should be execu¬ 
ted by the Forest Department on the lines recommended 
for Rajasthan, 

(Paragraph 8,52) 

LIVESTOCK DEV ELOPMENT 

RAJASTHAN 

59. Mixed farming should be adopted in the canal irrigated 
areas. It should include maintenance of high yielding 
dairy cattle and cultivation of good varieties of 

fodder crops including legumes, 

(Paragraph 9.13) 

60. The main approach to cattle development should envi¬ 
sage simultaneous attention to four aspects viz, 

(i) reducing, if not possible^containing cattle 
population in the area, (ii) augmentation of feeds 
and fodder resources in the area in order to ensure 
supply of adequate nutrition to the animals, (lit) 
prevention in a large measure of the present 
nomadism of cattle breeders and (iv) breed improve¬ 
ment through planned breeding programmes. A large 
proportion of improved breeds/types of cattle in 
the arid zone should be transferred to the canal 
commanded areas; induction of inferior cattle from 
other areas by the settlers who are allotted land 
in the Rajasthan Canal command should be dis¬ 
couraged, 

(Paragraph 9.15) 

61. In the areas under canal command, a programme of 
c.rossbreedina of local cattle preferably with the 
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Jersey breed should be taken up as the marketing 
of milk from these areas will be mainly product 
based. The level of exotic inheritance should be 
maintained at 50% until such time as the farmers 
have become fully conversant with the rearing of 
crossbred cattle and green fodder production has 
adequately increased. The cattle breeding policy 
in the non-commanded area should be directed 
mainly towards improvement through selective breed¬ 
ing, 

’Paragraphs 9.16 and 9.17) 

62. Artificial insemination should be taken up in the 
canal commanded areas and intensified in the milk- 
sheds of the existing milk schemes and around 
urban areas. In the non-commanded areas, it should 
be gradually introduced. 

Paragraph 9.18) 

63. Cattle breeding farms of adequate size with superior 
foundation stuck should be established for undertaking 
scientific breeding programmes preferably based on 
progeny testing. In each of the desert districts, a 
central semen station should be developed with 
facilities for maintaining at least 25 bulls and 
adequate equipment and provision for collection, 
processing, storage and transport of semen. In 
addition, in the canal commanded area* similar 
stations should be established at Anupgarh, Pugal, 
Bikrampur and Ns-achr*. . Ibc facilities already exist¬ 
ing at the Key Village Centres should be merged 
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with-the proposed Artificial Insemination Centres. 

(Paragraph 9.19) 

64 . To ensure adequate coverage of dairy development 

in the canal command, additional milk chilling plants 
and milk products factories should be set up at 
places recommended in the Report. The balancing 
dairy at Pokaran should be converted into a large 
milk products unit and two feed mixing plants should 
be established, one each in or near Jodhpur and 
Suratgarh, 

(Paragraphs 9.21, 9.22, 
9.23, 9.24 
and 9.25) 

65. In arid areas outside the canal command, emphasis 
should be placed on sheep development with simulta¬ 
neous improvement of grasslands. Improved grazing 
should be secured by bringing additional land under 
pasture. 

(Paragraphs 9.26 and 9.27) 

66. All available grazing lands in possession of Govern¬ 
ment should be reserved as range lands and no allot¬ 
ment should be made of these lands to the landless 
for cultivation of crops. Assessment of Government 
land by block size should be made in each district. 

All blocks of land of 200 hectares and above should 
be taken up progressively for pasture development 
and controlled grazing. Small sized and scattered 
blocks should be consolidabed. The possibility of 
tapping groundwater or extending drinking water 
supply from other sources should be explored on a 
priority basis to enable utilisation of large tracts 
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of grasslands in Barmer and Jaisalmer. 

(Paragraph 9.29) 

67. Large blocks of Government range lands located far 
away from normally inhabited villages may be develop¬ 
ed mainly as grass reserves for hay making and 
storage in fodder banks. In all grasslands to be 
developed by Government controlled and rotational 

grazing should invariably be practised. 

(Paragraphs 9.30 and 9.31) 

68. While grass reserves would yield a good quantity of 
grass seeds, seed production should also be under¬ 
taken in properly organised seed production farms in 
ireas with good soils and having rainfall over 400 mm 

and in areas with good irrigation facilities. 

(Paragraph 9.35) 

69. Pasture demonstration plots should be established 
in village common grazing lands. The Village 
Panchayats should be encouraged to undertake grass¬ 
land improvement for which adequate extension support 
and financial assistance should be extended. In the 
eastern par* of the arid zone, viz., the districts 

of Churu, Negaur, etc., it is necessary to encourage 
sheep breeders owning land to earmark some area for 
pasture for sheep and they should be provided 
financial assistance for undertaking land develop¬ 
ment, fencing, reseeding and uie of fertiliser. 

(Paragraphs 9.36 and 9.37) 

70. At least one million hectares of grassland/ 
culturable waste land should be brought under 
protected grassland development over three five 
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year Plans by the Government, village panchayat 
agencies and sheep farmers. This should comprise 
800,000-hectares to be taken up by the Government 
including 200,000 hectares as grass reserves for 
fodder banking, 100,000 hectares of village commons 
and 100,000 hectares of private grasslands owned by 
sheep farmers. 

(Paragraph 9.39) 

71. Chokla and Nali breeds of sheep should be chosen 
for crossbreeding with exotic breeds in areas with 
better'latiifnll,. the exotic inheritance being limited 
to 5Q# initially. Higher exotic inheritance should 
be considered only after the performance of such 
crossbred sheep has been fully studied. Selective 

i , 

breeding should be resorted to in the case of carpet 
wool breeds like Magra, Marwari and Jaisalmeri for 
production of improved sheep with heavier body- 

weight and wool of uniform quality, 

(Paragraphs 9.41, 9.42 
and 9.43) 

72. Wool marketing should be organised and all the 
recommendations made in the Commission’s Interim 
Report on ’Poultry, Sheep & Pig Production through 
Small and Marginal Farmers and Agricultural Labour¬ 
ers fur- Supplementing their Income’ regarding the 
formation of sheep breeders’ cooperatives, extension 
of credit and marketing facilities, etc. given 
effect to on priority basis in the arid areas. 
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It will be necessary to establish an autonomous 
body in the form of a Wool Board or a Corporation 
at the State level for wool marketing, The 
Directorate of Sheep and Wool should concentrate 
and utilise its expertise on production aspects 
of sheep and wool, 

(Paragraph 9.44) 

73. The techno-economic surveys on the marketing of 
sheep and goats proposed by the Rajasthan Govern*- 
ment should be taken up and completed expeditiously 

to collect reliable information on marketing aspects. 

( Paragraph 9.46) 

74. Stockyards and slaughter houses should be organised 
at convenient places in the arid zone to enable 
transport of dressed carcasses and packed meat 
instead of livestock to distant meat markets. The 
Central Food Technological Research Institute, 

Mysore, may undertake pilot studies on long 

distance transport of meat and meat products. 

(Paragraph 9.47) 

75. For maximising utilisation of vy®Ol through local 
cottage industry, a large number of shearing 
centres and service units for preliminary process¬ 
ing like scouring, carding, etc., should be started. 
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Special arrangements should be made for training 
young artisans in the villages in the latest 
spinning and weaving methods, making use of 
locally produced wool. The State Khadi and Village 
Industries Board should be assisted not only to 
expand its activities to help a large number of 
artisans but also to establish additional wool utili¬ 
sation centres, 

(Paragraphs 9,48 and 9,49) 

76* The number, of goats should be reduced to 25 to 30% 
of sheep population to ensure adequate grazing 
resources for sheep and cattle. The sheep owners 
should be educated on the advisability of improving 

their sheep flocks and reducing the number of goats, 

(Paragraph 9,51) 

77, The Camel Farm at Bikaner should be adequately 
expanded to enable it to take up a scientific 
breeding programme and make studies on genetics, 
reproductive physiology and nutritional and 
health requirements of camels. The farm should 

be linked with a number of camel development blocks 
in different districts, 

(Paragraph 9,53) 

HARYANA 

78. For increasing cowmilk production, crossbreeding 
with Jersey breed should be progressively 
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introduced, with exotic inheritance being limited . 
to 50$ till such time as green fodder availability 
has adequately increased. The Intensive Cattle 
Development Project (ICDP) at Bhiwani should be 
expanded to cover additional areas in Bhiwani 
tehsil and adjacent areas in Dadri and Loharu 
tehsils. One central artificial insemination 
station could be started at Mahendragarh with 
about 50 or more artificial insemination sub¬ 
centres preferably in the milksheds of the 
existing dairy projects and those proposed for 
establishment in the near future and other areas 
which have irrigation facilities. The breeding 
programmes should be linked with the activities 
of the cooperatives under the dairy projects and 
organised on the lines indicated in the Commission's 
Interim Report on "Milk Production through Small 

and Marginal Farmers and Agricultural Labourers. 

(Paragraph 9.57) 

79. The milk plant at Bhiwani should be expanded to 
handle at least 50,000 litres of milk a day with 
provision for further expansion to one lakh 
litres capacity. Milk chilling plants should 
be set up in Loharu, Mahendragarh and Dadri 
areas. Dairy schemes should extend all incentives 
for increased production and marketing of cow milk 
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as recommended in the Commission's Report referred 

to in the preceding Recommendation, 

(Paragraph 9.58) 

80, The decreasing trend in sheep population should be 
checked and their quality both for wool and mutton 
production improved. Crossbreeding of Nali sheep 
should be taken up progressively to replace ultima¬ 
tely the existing stock by a uniform population 

of crossbreds having 50% exotic inheritance. For 
production and supply of sufficient number of 
roms, the size of Hissardale and Nall sheep flocks 
at the Governmpnt livestock Farm'should be 
considerably increased. Similarly, in selected 
areas where good type of Nali sheep exists, 
controlled and planned crossbreeding may be intro¬ 
duced through sheep breeding extension centres, 

(Paragraph 9.59) 

81. The Wool Grading and Disposal Centre already 
started should be fully established at an early 
date with adequate facilities. Sheep development 
programmes and other measures to benefit small 
and marginal farmers and agricultural labourers 
as recommended in the Commission's Interim Report 
concerning sheep production should be taken up on 
a priority basis in the tehsils of Hissar and 
Bhiwani districts falling in the desert area. 
Facilities should be created locally for utilisation 
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of wool produced to provide employment to sheep 

breeders and artisans. The State Khadi onrJ Village 

Industries Board should organise centres for wool 

utilisation as is being done in Rajasthan, 

(Paragraphs 9.60 and 9.61) 

82. Programmes should be taken up in at least 20,000 
hectares of village commons during the next 5 to 
10 years to develop grasslands and introduce 
controlled grazing, 

(Paragraph 9.62) 


83. For production of good quality camels to meet the 

local needs, 10 stud centres may be started and 

superior he-camels for these centres may be 

selected from the State Camel Breeding Farm and/ 

or established camel breeders in Rajasthan. 

(Paragraph 9.63) 

GUJARAT 

84. For improving the quality and productivity of 

cattle, buffaloes and sheep in the arid areas of 

Gujarat, the two medium sized ICDPs proposed 

under the Drought Prone Areas Programme should 

be located early at Tharad and Thara in the 

arid areas. The artificial breeding programme 

should be closely linked with the activities of 

the cooperatives organised under the dairy schemes. 

The Kankrej cattle breeding farm at Thara should 

be expanded for genetic improvement of the stock, 

(Paragraph 9.66) 



(xxiv) 


85, Three more additional chilling centres should be 

established at Vav, Kankrej and Deodar in Banas- 

kantha district and two centres at Sami and Harij 

in Mehsana district as the arid areas are not 

covered by the dairies at Mehsana and Palanpur, 

(Paragraph 9,67) 

86, Selective breeding of sheep should be resorted to 

for production of increased quantity of carpet wool 

of uniform quality, programmes for collection, 

processing, warehousing and marketing of wool 

should be on the same lines as recommended for the 

desert areas in Rajasthan, The Gujarat Sheep & 

Wool Development Corporation should take up similar 

functions in Gujarat as recommended for the Wool 

Board for Rajasthan, The State Government should 

also consider setting up of one Intensive Sheep 

Development Project in this region under the 

Fifth Five Year Plan so that all measures for 

improvement of stock, marketing of wool, etc,, 

could be planned and implemented, 

(Paragraph 9.68) 

87, A total of about 65,000 hectares of land should be 
brought under grassland development on the lines 
indicated for Rajasthan, 

(Paragraph 9.69) 

88, Five Camel Stud Centres should be started for or¬ 
ganized breeding programme. Improved he-camels for 

these Centres could be obtained from Rajasthan, 

(Paragraph 9,70) 
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OUTLAYS AND PRIORITIE S 

89* A comprehensive time 'phased plan of development 

* 

should b r e prepared with a : clear idea of relative 
. • . . ItL 

priorities and keeping ih view interdependence 

of programmes. 

(Paragraph 10,1) 

90. For each item of development, there should be a 
suitable organisation adequate in strength and 
expertise to implement the programme at the 
required pace. The development should be completed 
in a period of 15 years i.e, by the end of the 
Seventh Plan period, 

(Paragraph 10.2) 

91. Excluding the items for which institutional sources 
are to be tapped, the requirement of outlays over 

a period of three Plans to complete various 
programmes in Rajasthan would be about Rs.397 
crores, in Haryana about Rs.16 crores and in 
Gujarat about Rs.lO crores. In addition, there 
will be other items of development under the Plan 
in the desert areas. 

(Paragraphs 10.3 and 10.4) 

92. Measures to check further deterioration of the 

desert should be given first priority, 

(Paragraph 10.6) 

93. Consolidation of holdings to form suitable 
blocks for regulated glazing should be done on 
a high priority basis. 


(Paragraph 10.7) 



94. Tt9* plantations in canal commanded araa and 

along the roads should be taken up on a priority 
basis. 

(Paragraph 10.8) 

95* Measures to make full use of the available live¬ 
stock resources should receive higher priority 
than those for further development. Programmes 
of dairy development and marketing facilities as 
also shearing units for sheep and grading centres 

for wool should be developed on a priority basis. 

(Paragraph 10.9)' 

96* Between the programmes of further construction 

of Rajasthan Canal and the development of the 

* 

commanded area of the portion already constructed, 

the latter should have priority. 

(Paragraph 10.10) 



INTERIM REPORT 
Q N 

DESERT DEVELOPMENT 


SECTION I 
INTRODUCTION 

The Great Indian Desert which encompasses the 

western half of Rajasthan and extends over parts of Gujarat 

.. •« . 

and Haryana covers nearly 218,100 sq km. The population 
there is sparse. The people are economically backward 
ir. spite of the fact that the area has developmental 
potentialities, particularly in the fiold of animal 
tiusbandry. Some of the good breeds of cattle and sheap 

are bred in this area. But rains, scanty even in good 

\ 

years, often fail and famine conditions frequently 

. ' \ 

arise, U'irix.g such periods, largo scale migration of 

mar. and -.ivestdnk takes place in search of food and 

''.odder, groat dis-r'oss prevails and large numbers of 

'••vestocf perish, add the Government is greatly strained 

co^h financially and administratively. 

^ * ‘ * n the course of its study of the economically 
w } 

^ac^j^rd areas it\ the country, the Commission visited 
tana o'* the desert areas of Rajasthan, Gujarat and 
teryana, a;amir.ed the problems in the field and held 
disunions witV^ sorte of the inhabitants, public men, 
scientists and Slate officials. Realising that the 
CP3ert de is deterioratin'.; rapidly and needed 
immediate evten tin* n ,t-i rccc, ( tis inp tho possibility 


1 
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of the development of the area, the Commission decided 
to submit this Interim Report on development of the 
Great Indian Desert for the urgent consideration of the 
Government, The Report deals with the problems of the 
Great Indian Desert only and does not cover the cold 
Ladakh area which comprises the Northorn Arid Zone nor 
the arid zone of the Peninsula. Problems relating to 
these areas will be discussed in the Commission's 
Final Report. 

1.3 The area covered by this Report comprises 11 dis¬ 
tricts of Rajasthan, viz., Bikaner, Daisalmer, Barmer, 
Jodhpur, Nagaur, Churu, Pali, Jalor, Ganganagar, Jhun- 
Jhunu and Sikar of which the first B districts form 

the "Core" of tha desert. Parts of the latter 3 districts 
are relatively bettor placed from the point of view of 
water resources. In addition, it also includes parts of 
Plehsana and Banaskantha districts of Gujarat and Bhiwani, 
Hissar and parts of Rohtak districts of Haryana. 

1.4 Year after year, substantial amounts are being 
spent on famine relief operations in the desert areas. 

In the core districts of the desert in Rajasthan .alone, 
a sum of Rs.77 crores has been spent over a period of 

0 years from 1963-64 to 1971-72 to afford some relief 
to the population. If ways and means can, therefore, be 
found to develop these areas, not only much of the 
hardship arising out of drought and aridity can be 
mitigated permanently, it will also help the socio¬ 
economic development of the existing affected areas. 



SECTION II 
THE DESERT 


2.1 The first scientific approach to an understanding 
of the ‘Great Indian Desert* and its problems originated 
from a note by the planning Commission. According to this 
note, topographical surveys showed the spreading of the 
Desert at the rate of *s mile (0.8 km) per year for the 
last 50 years and its encroachment upon approximately 
50 sq miles (13/000 hectares) of fertile land every year. 
Following this note of alarm, the National Institute of 
Sciences, India, arranged in 1952 a comprehensive seminar 
on Rajasthan desert, in which this particular situation, 
namely, the spreading of the desert, was specifically dis¬ 
cussed from all possible angles such as meteocological, 
archaeological, geological, hydrological and historical, 
The principal finding of these deliberations was that in 
ancient times at the places now found arid and deserted, 
r.ad flourished prosperous towns and civilisations. The 
'Great Indian Desert* as it presents itself now is the 

result of meteorological, geological and hydrological 

\ 

changes over the centuries, for which evidences are not 
lacking, but the desertic condition has undoubtedly 
teen accentuated by the activities of man. This kind of 
human interfere^e is still prevalent. Some scientists 
ar« of the opinion that if the process can be reversed 


*Dr^ft Report on First K ,, r Year 1 1 an, July 1951, 
p.134 
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Aridity and 
Moisture 
indices - 
Parameters 
of desert.ic 
condition 


and growth of vegetation encouraged by protecting it 
against human depredation, the .desert may be con¬ 
trolled and even improved. The Rajasthan desert/ 
unlike others, is not so intractable as is often 
imagined. on the basis of the Report of an ad_ hoc 
committee appointed by the Ministry of Agriculture 
several suggestions were put forward for the creation 
of shelter belts, controlled grazing, fuel and fodder 
reserves for the area in order to prevent further 
ravages by man and animal. 

2,2 Whenever evaporation exceeds precipitation 
aridity prevails. If the excess of evaporation is 
due to high temperature the area affected is hot arid, 
but if the aridity is the result of low rainfall and 
the temperature is very low as in high altitudes, the 
affected area is cold arid, in both, the lack of 
vegetation is caused by deficiency of water, a quan¬ 
titative measure of aridity has been attempted on the 
basis of climatic data, namely, rainfall and poten¬ 
tial evapotranspiration. The latter, according to 
Thornthwaite (1948)* who was the first to introduce 
quantitative factors, denotes water need. The diffe¬ 
rence between rainfall and water need represents 
either water surplus or water deficit. Annual surplus 
and deficit expressed as percentage of the annual 


♦Thornthwaite, C.W.(1948). An approach towards a 
rational classification of climate. Geog. Rev. 
38, 55-94 
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water need are respectively termed humidity index (i h ) 
aru? aridity index (I a ). The moisture index Im equals 
Ih - I a « Climatic types have been classified on the 
basis of certain defined ranges of moisture index as 
shown in Table belowi* 


Table 2.1 - climatic Types and Moisture 
~ Index Panges 


Climatic type 

Moisture index 
range 

Perhumid 

100 and above 

Humid (with four 
subtypes) 

100 to 20 

Moist subhumid 

0 to 2o 

Dry subhumid 

-33.3 to 0 

$gmiarid 

-66.7 to -33.3 

Arid 

-100 to -66.7 


There have been several improvements and modifications 
in the calculation of potential evapotranspiration but 
the basic idea of Thornthwaite has remained unaltered. 

* * 3 Bas^d on improved calculations using the Penman** 
formulation of potential evapotranspiration the following 
figures of indices in respect of the meteorological sta¬ 
tions located in the arid zones of Rajasthan, Haryana and 
Gujarat have been arrive? at ($£. Fao gt gl . loc. cit.). 


Rao, K.fa., George/ C.J. and Ramasastri, 
Agro-cllmatic classification of India- 
Monograph, Agrimet. No.4 


R.S. (1972) 
Meteorological 


♦♦Penman, H.L.(1948). Natural 
water, bare soil and grass* 
Ser. A. l .93 , 120-145 


evaporation from open 
Proc. Fry. so C . Lend. 
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Peculiari- 
ties of 
Fajasthan 
Desert 


Table 2.2 

j Humidity, 
Moisture 
Arid zone 

Aridity 

indices 

and 

in the 

Station 

X h 

I a 

X n 

Ralasthan 

Ganganagar 

0.0 

82.1 

-82.1 

Bikaner 

N 

82.7 

-82.7 

phalodi 

II 

88.1 

-88.1 

Jodhpur 

It 

79.3 

-79.3 

Jaisalmer 

It 

89.4 

-69.4 

Barmer 

•t 

e:.2 

-C'3 .2 

Sikar 

It 

70.6 

-70.6 

Harvana 

Hissar 

0.0 

72.3 

-72.3 

Gularat 

Radhanpur 

3.5 

70.7 

-67.X 


2.4 Rajasthan desert/ because of its many pecu¬ 
liar problems and properties/ has been studied in 
greater detail than other arid areas of the country. 
But the problems of the arid areas in general are 
almost alike. From a temperature-precipitation 
diagram/ the Rajasthan desert occupies the worst 

position. "The monsoon air/ after having lost much 
of its moisture elsewhere ascends here and tends to 
form clouds at a height of 10,000 to 12,000 ft. 
(3000-3600 metres), but dry winds from the north¬ 
west infuse into the system dissipating the pre¬ 
vailing clouc's".* Rajasthan desert does not appear 
to have been created by any of the conditions under 

*Banerji, S.K.(1952). proc. Symp. Rajputjna Desert. 
Bulletin, National institute of Sciences(renamed 
Indian National Science Academy) No.l. 
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which deserts in other parts of the world have been formed. 
Defining desert as is often simply done/ on the basis of 
a minimum rainfall and a diurnal range of temperature* 
namely* 25 cm or less and 2 4°F or more* respectively* the 

desert area in Rajasthan* covers about 500*000 sq. km. 

For the purpose of development* however* the total area 
that ought to receive considerable attention is nearly 
half as large comprising the various districts in Rajasthan* 
©jjarat and Haryana mentioned later (paragraph 2.12). 
Rajasthan desert* however* fulfils in a large measure* 
though not in a rigorous sense* the general characteristics 
of a desert* viz.* low rainfall with a large variability; 
large diurnal temperature variation? high evaporation? 
non-existence of a perennial river; scanty vegetation; 
practically no agriculture? dependence of man aS^L-animal; 
sparse and nomadic population, 

2.5 The soils of the western area of the Rajasthan 

desert are generally sandy and deficient in organic matter. 
Whenever water is available* the crqp yield is excellent 
but subterranean salt constitutes a limiting factor. 
Rajasthan desert is not poor in flora* for as many as 507 
species of plants including 46 exotics have been recorded. 

In fact* if one visits this area in the midmonsoon period 
in a year of good monsoon activity he would hesitate to 
call it desert. 
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2*6 Though rainfall in the desert area is low the rela¬ 
tive humidity is quite high as comparative figures given in 
Table below show:* 

Table 2.3 » Rainfall and Humidity in Arid/ 

Semiarid and Subhumid zones 



Arid zone 

Semiarid zone 

Subhumid zone 


Barmer 

Jodhpur 

Kotah 

Indore 

Bhopal 

Mean rela- July 

65 

65 

69 

80 

79 

tive humi- Aug. 
dity (%) 

70 

71 

75 

83 

82 

Mean vapour July 

28.7 

27.9 

28.7 

26.6 

27.1 

pressure Aug. 
(Mb) 

28.1 

28.0 

28.7 

25,9 

27.0 

Mean annual 

rainfall (mm) 

310 

380 

841 

1053 

1209 


The differences in relative humidity as well as mean vapour 

pressure are not large. Moreover/ the amount of precipi- 
table water over Jodhpur in July is 5.5 g, for which the 
corresponding values in Delhi/ Nagpur/ Bombay and Trivandrum 
. are 6.1/ 5.5/ 6.2 and 4.6 g. in spite of this/ the rainfall 
is low in the arid zone because of adverse atmospheric condi¬ 
tions/ namely# low level divergence and associated subsi¬ 
dence of air up to 0.8 km and also a marked divergence bet¬ 
ween 2 and 6 km over arid zone. As a result of this condi¬ 
tion “clouds coming over the region do not grow in vertical 
extent and tend to dissipate. It is only when monsoon dep¬ 
ressions reach east or west Rajasthan and recurve towards 

♦Krishnan# a.( 1968). Distribution of arid areas in India# 
Symposium on Arid zone XXI. internat. Geog. Cong. 

New Delhi. 
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north or northeast or wh-n they cross just through the 
arid zone/ the region gets widespread rainfall".* It 
has been computed* that the frequency of such depre- 
fiions is 24 in a period of seventy years beginning from 
1891. If no depressions move across Pajasthan but re¬ 
curve only in Madhya Pradesh or eastern fringe of east 
Pajasthan, droughty appear in the desert area. The 
presence of a large volume of dust in the upper air 
affecting the radiation regime has been held responsible 
for iow rainfall in spite of good precipitable water in 

the a)r,** For reasons such as those mentioned above/ 

\ 

the Rajasthan desert has been considered as different 
from a true desert/ and is amenable to reclamation and 
development. 

Sand 2," Sand storms and dunes are spectacular features of 
Dunes 

the desert artf indicate predominant wind action. The 
sand particles are formed by weathering of rocks in which 
large temperature differences causing expansion and con¬ 
traction and salt crystallisation play a significant 
part. Ir both, the presence of moisture either in the 
form of dew or occasional rain is essential. The move¬ 
ment of s a nd by wiad takes place by the processes of 

t 

suspension saltation and surface creep. The formation^ 
of sand ripples and ridges are caused by surface irregu¬ 
larities anr* heterogeneity of sand particles. On a much 
larger scale fe-nd to- enserrtit d ines or barchan 

* hr is hr n, . O •*. Also ;utt--, R ,K. & 

seorc ji.:, C.C C , h! p, pr%u, pr oh . Indian .Arid 
gor.u 347-53 

♦♦Bryson, F ..A. et al (1967) Bulletin, Amer. Met.Soc.48, 

136- *2. 
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and the J.ong*straight dunes or seifs. The former are formed 
when the wind is nearly unidirectional# and the latter are 
formed when strong winds blow, in addition# from another 
direction. The average height of barchan in Rajasthan desert 
is about 8 metres and a sand dune may be as high as 70 metres. 
On the basis of size, shape and orientation# dunes have been 
distinguished into parabolic# longitudinal (seif)# transverse, 
barchan and hummock types. The parabolic dune has the two 
flanks extending leeward. The longitudinal and transverse 
dunes have respectively their ridge lines parallel and per- 
jcular to the wind direction. A hummock is formed around 
fence lines, bushes and shrubs. 

2.8 The old system of dunes to which the longitudinal# 
transverse and parabolic forms belong are generally high and 
more or less established, whereas the new ones to which the 
barchans and hunmocks belong are low and active. The stabili¬ 
sation of dunes may be due to certain degree of oHiieutat.tou 
caused by kankar deposits and grass vegetation, utilisation 
of dunes, for example, by afforestation should be done »» r ith 
caution lest the cementation should be destroyed, initiating 
active wind erosion. The menace of drifting aand associated 
with the unstable and new dunes is one of the significant 
problems of sand dune stabilisation. Afforestation being a 
much slower process than the rate of dune formation has made 
little impact in the matter of dune stabilisation. In fact, 
weakly grown shrubs or sapplings act as obstruction around 
which hummock types of dunes begin to form. Where the subsoil 
layer of moist sand is sufficiently thick a vegetal cover of 
perennial species may be caused for cementation of sand 
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particles. The available moistur-? i«=, therefore, 
the limiting factor. Afforestation ana the grow- 
ing of grasses etc. should not be started arbi¬ 
trarily/ but only where the water and other condi¬ 
tions are most favourable. Otherwise, the venture 
may be the cause of more harm than good, it may 
also be useful to investigate whether the processes 
causing gradual destruction of dunes when pebbles 
are strewn on them can be utilised,* e.g., where 
dunes encroach on roads and railways. The most 
urgent problem with the sand dunes is their fixa¬ 
tion or stabilisation,, which has been discussed in 
detail in Section VII, 

\ 

Sa^tity 2.9 Salinity is another major problem of Rajasthan 
desert. Prom a study of the chemical composition of 
brine salt and its comparison with that of the sea 
and lake waters it appears that the source is neither 
Mrine, nor aeolian. The investigations on the salt 
basins of western Rajasthan**have strongly suggested 
*hat hn«» origin of salt could be ascribed to the 
^ead and buried saline depressions or playas which 
Once formed the natural drainage channels. The 
CinfluenCe of prior drainage systems should be 
avoided for irrigation or carrying an irrigation 
channel for fear cf salt contamination, as avoidance 
ox* salt flushing in arid zones may be rather im¬ 
possible. Saline soils arc most commonly formed 

•Verstap?en, H.Th.(10wbT. Bullet in inter rati. 

it/drolo^. Decade, 4 Mo,4. 

*Shose, B.(1964). Symp. Proc. prob. Indian Arid 

2one, 79-82. 
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in the depressions or ravines of Banner# Jaisalmer, 
Bikaner and Nagaur districts. Some of the soils 
have turned sodic and alkaline. 

Soils 2.10 The soil formation in the arid zone is more 

a physical than a chemical process. Because of 

almost complete absence of illuviation and other 

soil forming processes# the profile shows little 

sign of horizon development. The scanty xerophytic 

vegetation has contributed almost noLhiig to the 

organic matter of the soil# and as such the soil 

is sandy and loose# and# therefore# susceptible to 

severe wind erosion. Depending on the topography 

and parent materials# seven classes of soil have 

been distinguished and their distribution has been 
, *• 

mapped out. The desert soils extending over the 
districts of Ganganagar# Bikaner# Jaisalmer, Sikar# 
Churu, Jhunjhunu# Barmer# Jodhpur and Jalor are 
pale brcwn to light yellowish and greenish brown 
in colour# sandy to loamy sand in texture# loose 
and structureless# the fine sartf constituting 
nearly 60 per cent of the soil. The soils are 
generally calcareous having a subsoil concretionary 
layer of lime and are very poor in organic matter. 
They are generally very deficient in plant nutrients 
except potash, and have pH of about 8.5. The dune 
soils are composed mainly of fine sand with 3-5% 
of clay# and small amounts of calcium carbonate 
throughout the surface and subsoil layers. Only 


*koy# B.B. & A Kolerkar# A.S.(1968) Symp.Arid Zone# 
XXI Interntl. Geog. Cong. Pew Delhi. 
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In the case of stabilised dunes covered with vege¬ 
tation does the lime content show an increase. 

Delineation 2.11 The exact delineation of arid areas demands 
of Arid Areas 

a large number of meteorological observations than 
are available at present# However# from the trend 
of variation of rainfall and temperature amongst the 
meteorological stations# the moisture index para¬ 
meters and observable arid region characteristics# 
a reasonable delineation# howsoever approximate# 
has been made. 

2.12 The areas so delineated in Rajasthan and neigh¬ 
bouring Haryana# Punjab and Gujarat States possess, 
to a greater or lesser extent# the desertic features 
described In the foregoing paragraphs. For the pur¬ 
pose of development# however# additional factors 
have to be taken into consideration# e.g. conti¬ 
guity# geographical boundary# which would facilitate 
administration and execution of programmes. Keep- 

N 

(ng these points in view eleven districts of Rajasthan 
*ying to the west of the Aravalli range# and some 
.districts and tehsils of Haryana and Gujarat have 
seen taren into consideration. The names of the dis¬ 
tricts and tehsils together with their areas are 
3ivet below (Table 2.4). There is not only a great 
teal of similarity of conditions in the region 
covered by these districts and tehsils# but they also 
constitute a more or less contiguous area# Consequen¬ 
tly# the programmes for development are expected to 
have similar approach and strategy. 

(Table on page 14 ) 



Table 2.4 s Statewise District/Tehsil and 

Area Delineated for Development 
programme 
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2.13 According to the criterion of moisture irx? ot 
several other arid areas could be distinguished in the 
country, namely, in Saurashtra and Match, Andhra Pradesh, 
Karnataka and Tamil Nadu. Except the areas in Saurashtra 
and Kutch which are somewhat contiguous with the region 
mentioned above* the rest are scattered and deserve local 
attention# Moreover, ea oh -- o f these areas, though arid, 
nave their peculiar problems, which are quite unlike those 
°£ the region delineated above. Thus, in the mainland 
of Kutch, the problem is, no doubt, one of aridity, but 
in the Rarm the problems of both salinity and alkalinity 
predominate, which require large scale reclamation measures. 
On the coastal tracts of Gujarat and Saurashtra, the pro¬ 
blem is similar, namely, a large scale reclamation of 
saline soils, Ferozepur district (Punjab), especially its 
southern part, falls legitimately into the arid desert 
area but since already under irrigation, the question of 
its consideration in this Report does not arise. Again, 
Bellary and its neighbourhood constituting an arid area 
of Karnataka has the problem of a deep, impervious, alka¬ 
line and bad structured black soil, it does not, however, 
possess any of the deserttc conditions attributed to the 
Rajasthan and neighbouring arid areas. The development 
of these areas is equally important, but for reasons 
stated above, they have nr>t been included in this Report. 



SECTION III 

DESERT DEVELOPMENT PROGRAMMES 
- A RE’ttEW - 

3.1 Apart ft an the sper'dic attempts mcde by feme >f 
the former rulers of princely States to find ad L_;c 
solutions to the pressing problems in isolated r are~s / 
there is no evidence of any organised and systematic 
attempts having been made before Independence to tackle 
the problems of the desert in a comprehensive way. 

3.2 in 1951-52, the need to conserve end imir<.,ve the 
resources of the desert region of Fajasthan was recog¬ 
nised and an ad hoc Committee of Exports was appointed 
by the union Government to investigate and report on 
tills problem. A Desert Afforestation Centre was set up 
at Jodhpur In pursuance of the recommendations ■'f this 
^OMn\lht<?e. Subsequently, the sc^pe works at the 
station wt.s enlarged by the inclusion of soil conser¬ 
vation programmes and it was named in 1957 as the Desert 
Afforestation and Soil Conservation Station. The Station 
vas required to conduct research, basic as well as applied 

land use relating to forestry, crop husbandry and grass- 
lexrl development so that the problem of wind erosion and 

t esu-ting Imrease in desert conditions could be controlled 

1*3 Aiout this time, an Arid zone Project was started 

under tine Kaapices of the UNESCO to initiate and intensify 

research on prot;iems of arid zones in different parts cf 

the world. Under >hls project a UNESCO adviser, an expert 

from Australia, was lilted to render advice on the ways 
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and means of identifying and overcoming the problems of 
desert areas in this country. The Expert suggested a broad 
based programme of research and surveys covering basic re¬ 
sources, fundamental problems of soil-water-plant-atmosphere 
relationships, control of pests, regulated grazing of pastures, 
development of animal husbandry and arable crop raising and 
socio-economic problems, in pursuance of these suggestions, 
the Desert Afforestation and Soil conservation Station was 
reorganised in 1959 as the Central Arid zone Research Institute, 

3.4 The Central Arid zone Research Institute (CA2RI) com¬ 
prises G Divisions with 4 experimental research farms and 12 
Range Management and Soil Conservation Centres, The main 
function of this Institute is to conduct basic and applied 
research on different problems of the desert regions of the 
country with a view to finding out the most appropriate and 
relevant solutions. The researches include integrated basic 
resource surveys which indicate possibilities of exploita¬ 
tion, analysis of rainfall pattern and distrlbutf .»n, deter¬ 
mination of evapotranspiration and soil moistures, te*.;]ini.j»ieR 
of stabilising sand dunes and raising of shelter belts, stud/ 
of improved grasses etc. Studies have also been made in 
improved fanning practices, cropping pattern and application 
of fertilisers, water harvesting techniques, development of 
grasslands and pastures and afforestation. 

3.5 In 1960, the State Land Utilisation committee appoin¬ 
ted by the Government of Rajasthan made its recommendations 
en the development of desert and semi-desert areas of 
Rajasthan. In 1964, Government of India set up a Worloing 
Group under the Chairmanship of Shri M.K* Kidwai which examined 
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the problems of desert dcvel opmcr.t and rec unrr -r^ed - 
number of pilot projects for impr.ovement of s i :ct x 
desert areas. This Coircrittee felt that ultimately it 
would probably be necessary to set up a Desert Develop¬ 
ment Board to keep a watch over the formulation and 
implementation of schemes for the development of desert 
areas. In June, 1966, the Desert Development Board was 
accordingly constituted with the Secretary, Ministry of 
Agriculture as its Chairman to ensure a more rapid deve¬ 
lopment of arid region. Nominees of the States of 
Pajasthan, Gujarat and Haryana and representatives of 
the planning Commission and Ministries of Finance, Agri¬ 
culture, irrigation and power, Health and Family planning. 
Communications, Education and Social Welfare and four 
non-officials were made members of the Board. However, 
the enphasis in the programme ofc the Board was mainly 
restricted to agricultural development only. 

3.6 The Board was reconstituted in October, 1971, with 
the Minister of State in the Ministry of Agriculture as 
its chairman and the Secretary, Department of Agriculture 
as its Vice-Chairman, thus, raising the status of the 
Board. The representatives of the Ministries of Health 
and Family planning, irrigation and power. Communications, 
Education and Social Welfare were excluded as the pro¬ 
grammes covered only agricultural development, in the 
reconstituted Board, representatives of the planning 
Commission, Ministry of Finance, Department of Agriculture 
and State Governments of Fajasthan, Haryana anr 1 Oijarat 
were included, in addition/ four non-official members 
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Including two Members of Parliament and tyn representatives 
of the local Panchayats were also included in the Board. 

3.7 On the basis of the recommendations of the Board, 
an integrated programme of pilot projects for desert deve¬ 
lopment involving a total outlay of Rs.10 crores was pro¬ 
posed for inclusion in the Fourth Five Year plan. This 
programme covered items like pasture development, minor 
irrigation and soil conservation, as against this, a very 
limited programme costing a total of Rs .2 crores could 
actually be provided for in the Fourth Plan, allocated 
among the three States as under* 

Rajasthan ••• Rs.129 lakhs 

Haryana ... Rs, 40 lakhs 

Gujarat ... rs, 40 lakhs 

With these resources naturally only a few Centrally Spon¬ 
sored pilot Projects oould be undertaken in compact areas. 

3.8 The desert development work was initiated in 1969-70, 
with pilot projects in the fields of soil V 'uns«n'jUnn ( m-f nor 
irrigation and forestry In the States of Haryana and Gujarat, 
In 1970-71 similar schemes were taken up in Rajasthan but 
were confined to Barmor and Jaisalmer. The idea in taking 
up small areas was that it was expected that when develop¬ 
ment activities were concentrated in small areas, it would be 
possible to create a real impact in these areas and also to 
demonstrate that given the necessary resources even the arid 
areas could become prosperous. 
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3^.9 The -expenditure incurred by the three States against 
the-funds. sanctioned upto 31st March/ 1973 is shewn in 
Table below j 

Table 3.1 t Desert Development programmes - 
progress of Expenditure 


State 

Sanctioned 

funds 

(Rs.lakhs) 

Expenditure 
incurred up¬ 
to 31.3.73 
since 
inception 
(Rs .lakhs) 

% of expendi¬ 
ture to sanc¬ 
tioned funds 


us.SI 

87.44 

75.7 

Har’/ans 

40*63 

39.66 

97.6 

arat 

39.44 

30.37 

77.0 


prcr 7 i s i on of Rs.3g lakhs has been made in the Central 

Bu get .or the Desert Development Schemes in these three 
States during 191 ^ 74 ^ 

3..0 The atta region of western Rajasthan covering 
nearly three-fifths of the State# by and large# does not 
possess ‘fixe coitions favourable to crop farming. To 
aUlise tY<e agricultural economy and initiate its 
grow -h# the fo. .-p/iing schemes wore sanctioned in May# 1970, 
for execution in district:- 

(Table .3^ on page 21) 
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Table 3,2 s Desert Development Schemes 
in Rajasthan 


Scheme 

physical 

Allocation 


targets 

(Rs. lakhs) 

Rehabilitation of 
forests on hills 

12,500 hectares 

31.25 

Grassland develop¬ 
ment for fodder 
banks 

2,000 « 

2.50 

Development of 
pastures 

6,000 n 

24.00 

Reclamation of 
saline soils 

3,000 " 

15.00 

Wind-break 

Soo row km 

5.00 


plantations 

3.11 These physical targets have subsequently undergone 
certain changes. Moreover, an additional sum of Rs.21.65 
lakhs has also been sanctioned for these programmes. 

3.12 The scheme for rehabilitation of forests on hills 
is to cover a considerable area in Banner district with 
kumat ( Acacia Senegal ), dhoora ( Anogeissus pendula ) and 
bushes to protect the area for about 8 to 10 years against 
grazing and browsing so that the trees are re-established 
and the ground is covered with grasses and bushes. The 
resulting scrub forest is expected to provide fuelwood 
from dead and dry fallen wood for about ten years in addi¬ 
tion to grass and grazing facilities, on a rotation of 

40 years, each hectare will yield 200 quintals of fuelwood. 

In addition, two quintals of grass will be available annually 
from the fifth year. 
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Extensive stretches of sewan ( Laslurus sinc'icgs ) 


grasslands exist in the Barmer district. A portion of 
such areas is sought to be preserved by fencing so that 
in years of good rain, grass may be cut and stored in a 
fodder bank to be utilised during scarcity years, whil^ 
providing work to the local people on collection and bal¬ 
ing of grass, the scheme is expected to make available 
hay locally in scarcity years and save long haulage from 
outside the State. 

Under the scheme for development of pastures it 
is intended to introduce controlled and rotational grazing 
' Ti the sootar areas (village commons) of Barmer district. 
f-. few of the*® areas are to be reseeded with suitable 
perennial and nutritive grasses viz. dhaman ( Cenchrus 
pillarIs), kala dhaman ( Cenchrus setigerus ), karad 
Eifsb a nthuiffi annul a hum) and sewan. Moreover, in some of 
he pastures, vgrioas top feed species have been planted. 

is understood that the pasture lands treated under 
th-s scheme have on the whole responded well. The imple- 
men»tion of this schene has already provided work to 
about ttfo thousand needy labourers and 160 local lJ^Trate 

people oto 'Warth 1971, 

» 

‘. ^here are extensive patches of saline soils 

devoid o: /egeta'.ion along the Luni river. The programme 
for reclamation of taline soil is intended to convert 
these -ands into productive land for cultivation by plant¬ 
ing sa.it resisting plan>s v vilayeti babul ( pros no is 
■l VA*f-°ra ) and babul (Acacia niloti^a) are now fairly well 
established from sowing a rd farash ( Tamarix affitlculata ) 
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from cuttings. Salinity on the whole has gone down with 
these measures and natural vegetation has come up. It 
is understood that there is a growing demand for releas¬ 
ing a large part of agricultural area covered by the 
scheme which has become fit for productive use. 

3.16 Wind breaks in multiple rows of suitable tree 
species of vilayeti babul/ Israeli babul ( Acacia tortilis), 
farash/ neem ( Azadirachta indica) and siris (A lbizzia 
lebbek ) are prepared to be planted along all important 
roads and railway lines and around tubewells. The wind 
breaks will protect roads and railway lines from being 
covered with sand and check wind erosion in adjoining 
leeward lands. The trees will also provide shelter to 
livestock and travellers. There has been considerable 
damage to plantations by gerbils. Measures to eradi¬ 
cate this rodent species have not yet met with complete 
success. 

3.17 The programme sanctioned in jaisalm^t was wore 
modest. The sch^nes included cultivation of green fodder 
in 200 hectares, pasture development over 3/000 hectares 
and raising of 100 wood lots and two nurseries. The 
estimated cost of these schemes is Rs.l6.ll lakhs. It 

is reported that upto March, 1973, no significant pro¬ 
gress has been achieved in respect of these schemes, the 
State Government having spent a sum of Rs.3.34 lakhs only. 

3.18 investigations have shown the existence of acqui- 
fers in the Lathi Series of Jaisalmer district, with 
potential of installing several tubewells with an aver¬ 
age discharge of about 150,000 litres per hour. The 
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exploitation of this groundwater is expected to 
help green fodder cultivation in this area. The 

tubewells can act as watering points for cattle 
and these very locations could become milk collec¬ 
tion centres. The Government of Rajasthan has 
undertaken a pilot project during 1973-74 around 
five tubewells. The targets are to undertake 
fodder production in 300 hectares# pasture develop¬ 
ment in 750 hectares# organisation of milk pro¬ 
ducers' cooperatives in 25 villages and installa¬ 
tion of a chilling plant at pokaran. An expendi¬ 
ture of Ps.28 lakhs - Rs.14 lakhs from Drought 
prone Areas programme and Fs.14 lakhs from Desert 
Development Programme is anticipated. 

3.19 in Haryana# the programme of desert deve¬ 
lopment was initiated during 1969-70 on a pilot 
basis. The problems of Haryana desert are similar 
to those in the desert of Rajasthan# sand-blowing# 
westerly hot winds and saline ground water. An 
outlay of Rs.40.63 lakhs was sanctioned for various 
programmes in Maherdragarh district: 

Agriculture Rs. 14.50 lakhs 

Minor irrigation Fs. 18.13 lakhs 

Forestry ns. 8.00 lakhs 

3.20 Contour bunding being a well recognised 

programme for increasing agricultural production 
through conservation of rain water was taken up 
in two blocks of Mahendracarh district during 
1969-70. Besides enabling better penetration of 
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rain water and replenishment of groundwater/ the pro¬ 
gramme is expected to provide the much needed employ¬ 
ment to the idle manpower. 

3.21 The loose friable texture of the soil and the 
undulating pattern of land make the task of carrying 
irrigation water to the fields difficult besides causing 
heavy transmission losses due to percolation in kacha 
channels. With a view to making optimum use of water 
resources, installation of underground pipeline conveyance 
system around five tubewells was taken up for the bene¬ 
fit of the areas under their command. This work was 

orniip 1 by 1971-72 and extension of the programme to 

22 new deep Government tubewells was planned during 1972-73. 

3.22 Demonstration of sprinkler irrigation was under¬ 
taken on a small scale during 1970-71. The impact of the 
programme on the areas covered is reported to be encourag¬ 
ing. Besides the 42 sprinkler sets purchased in 1971-72, 
the purchase of 40 additional sprinklers Wtic euvinji/ei ful 
1972-73. 

3.23 To meet the acute shortage of water for drinking 
and irrigation purposes, three schemes for percolation 
bunds have been approved by the Desert De^pl upment Board 
for Mahendragarh district under minor irrigation programme. 

As a result of construction cf these bunds, the land below 
the bund has been reclaimed for cultivation and water level 
in the wells in an area of 39 to 52 sq km has risen. The 
water in the wells which was highly saline before has improved 
i^n quality and it is now fit for irrigation purposes though 
even now it is slightly saline. The areas enclosed by the 
bundes could grow a crop of wheat with the stored moisture. 
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3.24 Forestry schemas have nlpo been sanctioned in 
twoblocks of Mahendragarh district. This programme 
covers afforestation on hills and non-arable areas 
in the plains, fixation of sand dunes# setting up 

of wind breaks in agricultural lands and pasture 
development. 

3.25 In Gujarat one tehsil of Banaskantha dis¬ 
trict has been selected for implementation of the 
pilot projects during the Fourth Five Year plan 

under the Desert Development programme. This area 
lies adjacent to the Pann of Witch. The sub-soil 
is saline and winds blow sand across the fields. 

The rainfall is scanty and irregular. The follow¬ 
ing programmes with a total prevision of Rs.39.44 
lakhs have been sanctioned: 

Table 3.3 : Desert Development Schemes 
in Gujarat 


Scheme 

physical 

targets 

Amount 
sanctioned 
(Ps .lakhs) 

Minor Irrigation 

a) Check dams 

5 Nos. 

6.02 

(Adbandhis) 

b) Tube-wells 

14 Nos. 

24.55 

Soil Conservation 

2/532 hectares 

4.98 

Af f Testat i< n 

600 hectares 

3.89 


3.26 The pi '--i unm.. • r -ir. r irrigati' n includes 

u^tion wf r U o an? (’.du andhi) and tubowells. 
Thv check d^ms c'rs-.rv.. -.' iter and moisture by 
inundating the area enclosed which help* to leach 
the salts. These are expected to benefit an area 



of 766 hectares, under the tubewell scheme 16 sites 
were explored of which 13 have proved successful. When 
completed they are likely to benefit 1/040 hectares of 
culturable command area. Under the soil conservation 
programme/ contour bunding has been done in 3/232 hec¬ 
tares till November/ 1973. 

3.27 Under the afforestation programme a new techni¬ 
que of afforestation suggested by the Central Arid zone 
Research Institute is now under trial. This consists 

of deep ploughing, contour bunding and planting of seed¬ 
lings. 'rtiia technique is reported to have increased the 
survival percentage of plantations to 60 on an average. 
It has been reported that the plants have come up well 
on the higher slopes but they have stunted growth in the 
valleys where salts are accumulated. The problem of 
keeping the salt away during the initial period of plant 
growth has to be solved, plantation has bem completed 
on 375 hectares by November/ 1973# 

3.28 The pilot projects described above arc only J»* 
the nature of experiments# They only demons trate the 
extent to which various methods would be effective. But 
by themselves these schemes would hardly make any dent 
in the vast problems of the desert areas. The main task 
of the desert rehabilitation and development has yet 

to be faced. 



SECTION IV 


APPROACH TO FUTURE DEVELOPMENT 

4,1 In spite of the inhospitable environments 

in the desert area of Rajasthan, the human popula- 

* 

tion there has been increasing* Conditions being 
unfavourable for unirrigated arable crop production, 
the principal vocation of the people has been . 
animal husbandry. Inevitably, the rise in human 
population led to an increase in the livestock 
population to support it. This created increasing 
pressure on the vegetal resources of the desert 
leading to their rapid depletion. This first slowed 
down the rate of growth of animal population and 

\ 

then more recently resulted in an actual decrease, 
the decrease being sharper in the more arid western 
part of the desert. As stated in the draft Fifth- 
Five Year P^an of Rajasthan, during the period 
1951-61 the increase in livestock was at the rate 
of 2,5 per cent per annum. This came down to 1.5 
per cent during 1961-66, Then, during the period 
1966-71, due to repeated droughts, the livestock 
population declined by 5 per cent. The overexpl¬ 
oited vegetal pover was no longer able to sustain 
the large number. The main reduction was in 
cattle and sheep. Goats held on and in f*ct 
increased, as the* cculd eat almost anything and 
survive. 
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4.2 The deterioration in the area has reached 
a stage, when unless it is effectively and 
expeditiously checked, there will be further 
deterioration at an accelerated pace. The area 
has potentialities not only for rehabilitation 
but also far becoming more prosperous than ever 
before. But, the longer the delay in its 
rehabilitation, the more difficult, expensive 
and uncertain will the development become. 

4.3 Nature has endowed the desert areas with 
Hard/.grasses and shrubs which are able to survive 
arid conditions. These have developed deep root 
systems.- Grasses like an.ian (Cenchrus setlqerus ). 
dhaman (Cenchru^ ciliarls ). sewan (Laslurus 
sindlcus ). etc., which grow in these areas have 
fairly high protein content and are relished by 
the stock. The shrubs give various berries which 
provide food material. A few tree species, 
notably khejri ( Prosop is cln ei^ar iaK provide top 
feed for camels, sheep and goats. These are 
heavily lopped for fodder and fuel. The phog 
(Cnlligo num polygonoid es ) is a valuable bush in 
the desert. The portion of it above ground 
provides fodder and the roots below are dug out 
for fuel. Digging of phog has become a regular 
vocation and provides employment to a large number 
of people and use of their camels when not 
otherwise occupied. There is a regular trade in 
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phog roots which are supplied as fuel not only to 
towns within the State but also in the neighbouring 
States. The digging up of phog roots loosens the 
soil held compact by them and therefore accelerates 
wind erosion an^ dune formation. To check the 
large scale root digging, alternative source of 
employment and livelihood has to be founrf for the 
people engaged in this activity, as also the means 
to meet the fuel demand. The harmful practice of 
digging phog roots can be f urther discouraged a 
good deal by prohibiting their movement out of the 
State. The desert rehabilitation programme should 
generate enough fuel for local use and employment 
potential to absorb the labour which would be taken 
away from this vocation. 

4.4 Because of the incapacity of the desert 
area to sustain the large animal population 
throughout the year, a system of annual migration 
has developed in the area. In normal years, 
cattle and sheep graze in the desert area from 
July to November, first on government and uncropped 
lands and then on private cropped land after harvest 
sheep following cattlefor stubble grazing. The 
migration starts usually after Diwali festival. 

This migratory system even during the best of the 
years operates harshly. During this annual 
migration, considerable animal mortality occurs, 
the toll being heavy in drought years. Cattle and 
shelos a weig'-mi’k* wool and mutton yields 
drop. As under these conditions of migration any 
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-organised system-of marketing is not feasible, 
the cattle and sheep owners get low prices for 
their products. Nor can the livestock, because 
of migrations, be improved through any systematic 
breeding programme. As wool is disposed of in 
areas of migration, the families staying back 
are deprived of raw material for cottage indus¬ 
tries which could give them some additional income. 
The nomadic life which the migrating cattle and 
sheep owners and herdsmen lead deprives their 
children of the benefit of education. They, 
therefore, continue to remain backward. It is 
thus of great importance that conditions should 
be created to enable these nomadic people to 
lead a settled life. 

Pastures 4.5 The most important programme for the 

and Grass 

Resources rehabilitation of the desert would be pasture 
development by r e gulated grazing and creation 
of grass reserves. At present, the grasses and 
shrubs have not got a chance to grow due to 
over-grazing. If areas are properly fenced and 
grazing is regulated as suggested in paragraph 
9.33, the grazing capacity of the area can be 
increased manifold. The rotational grazing 
and grass reserves have to be planned in fairly 
large blocks, each of a minimum of 200 hectares. 

It would also enable concentrated grass collection 
from grass reserves. Large blocks are relatively 
easy to supervise and manage. Also, the larger 
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the block size, the less expensive is the fencing. 

Wire fencing should invariably be resorted to as it 
offers no obstruction to sand storms and does not 
facilitate longitudinal sandbank formation, which any 
other type of fencing would encourage, 

4.6 In the grass reserves, no grazing can be allowed; 
otherwise sufficient stocks cf grass cannot be built up 
to tide over scarcity years. There should be sufficient 
number of grass reserves in each district. Grass is to 
to collected, baled and then stored in fodder banks. 

Co. lee ted grass in any year should not be held in fodder 
bank? for more than three years, including the year of 
collecticr., after which it should be disposed of, unless 
consumed ir the meantime to relieve scarcity conditions, 
tbrmally, t'r.e current year’s collection would replenish 
'he 3 year old stock disposed of in any year. At any 
time, the fodder banks will, thus, have grass stock of 
full 5 years * production to meet the requirements during 
periods cf scarcity. 

4," Both the programmes of regulated grazing and 
grass reserves can best be done on government owned land. 
The Commission was given to understand that there is a 
fair amount of aovernment owned land in Bikaner, Barmer 
ar.i Jaisalmer districts and a lesser proportion in 
otaer desert districts. But net much, of this land is 
in large blocks which c^n bo economic'lly and convenien¬ 
tly f e.'.c d . It is a r.aii -r of consider able importance, 
therefore, that the government land scattered all over 
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in bits of various sizes should be consolidated 
in blocks of suitable sizes. Towards the same end, 
groups of landowners should be encouraged to 
collectively use their land for regulated grazing 
and formation of grass reserves. It is emphasised 
that pasture development through regulated grazing 
and grass reserves is the cornerstone of the 
programme of desert rehabilitation and consolidation 
of land holding an essential step in it, 

4.8 It is an accepted policy that surplus land 
wherever available, as a result of enforcement of 
land ceilings or otherwise, should be distributed 
to landless agriculturists, farmers with uneconomic 
holdings and other defined categories. This would 
be a suitable arrangement where the land so 
distributed would give at least one assured crop 
in a year, but not so under the desert conditions 
where in most years nothing woi-thwhile can be 
cropped. In desert area unirrigated land is best 
put to use for pastures for which large blocks 
have to be enclosed. It is, therefore, recommended 
that in the desert area unirrigated land should 
not be parcelled out in small bits to the landless 
but should be consolidated in large blocks for 
pasture development. 
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4,9 Inevitably, the process of desert rehabi¬ 
litation would take seme time. A rehabilitation 
programme based only on local resources is not 
likely to gather enough momentum to overtake the 
pressure of demand created by the rising popula¬ 
tion in an over-exploited area. Initially, 
therefore, resources will have to be inducted 
from outside the desert area to augment local 
availability, particularly of food, fodder and 
fuel. This would require a well planned programme 
of procurement and distribution, 

4,10 The desert may not be advancing north and 
no.rtt— eastwards as suspected at one time, but 
t'r e sands in the desert certainly move with strong 
wines. Over millennia the desert sands have formed 
sand dunes. Most of these are stable though their 
stability Is now being threatened by the overex¬ 
ploitation of the vegetal cover. Regulated grazing, 
as proposed earlier, would go a long way to 
impiove the condition of these dunes. The more 
retent sand dunes are unstable and are composed 
of freshly deposited loose sand which is easily 
blown over by the wind. These pose a threat to 
habitations, roads and arable lands within their 
re*.ch, 

4.11 The Forest Department of Rajasthan and the 
Cer.tra 1 A r id Zone Research Institute have undertaken 
sone filet schemes to evolve techniques for sand 
dute stabilisation. Results so far are reported 
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to be good for the short perioji the experiments 
have been underway. Treatment of an area is 
estimated to cost around Rs.680 per hectare over 
a period of 5 years. Half the cost is for 
fencing and mulching. As the young plants have 
to be watered 5 to 6 times in a year, each time 
with about 18 litres of water per plant, that 
also is a major item of cost. It is reported 
that the treated area is expected to bring 
economic l-eturn in a period of about 15 to 20 
years . 

4.12 It would require an enormous sum of money 
to stabilise the shifting dunes in the vast 
desert area. With more pressing claims on the 
limited financial resources, a large scale 
programme of sand dune stabilisation cannot be 
contemplated at this stage. But stabilisation 
of such dunes as pose a threat to large towns, 
roads and railways should be taken up. An 
assessment of the requi veinont of funds for the 
purpose should be made so that priorities may 

be considered. Of course, all shifting dunes in 
the canal commanded area shall have to be 
stabilised to prevent sand casting on arable 
land there. 

4.13 The desert area should be self-sufficient 
in the matter of fuel supply to the extent 
possible. Large demands from towns and require¬ 
ments of defence personnel have reduced the fuel 
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resources of the desert, particularly the western part 
of it, to near exhaustion. These have to be revamped. 
Growing trees in this area with very meagre rainfall 
and high temperatures require watering of the saplings 
for the initial three to five years before the roots go 
down deep enough for the plants to sustain t hemselves . 

The main activity in tree growing will have to be in the 
canal commanded areas because of the availability of 
water there. That area would, therefore, be a major 
source of fuel supply in future when the programme of 
tree growing there is mostly through. 

4.14 Canalside land is admirably suitable for tree 
plantation. Along the Rajasthan Canal, land of varying 
width upto 300 metres is available for plantation on 
either side of the canal. Likewise land is available 
along branch canals for at least 3 rows on either side. 

The State authorities also propose to plant trees in 
single rows on either side of offtaking channels. The 
feasibility and desirability of the latter are in doubt. 
Also tending of a single line of trees may be expensive 
and its success uncertain. Trees in this area unless 
properly protected and guarded have poor chance of 
survival. 

4.15 There are large government owned shifting dune 
areas in the canal command which will not be brought 
under irrigated crops. These have to be planted over 
with grass and trees, both for their stability to prevent 
sandcasting on adjoining cropped areas and to provide 
fodder for livestock and trees for fuel, fodder and shade. 
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Grazing of cattle there should be restricted so as not 
to disturb the soil. People may be allowed to cut grass 
for feeding their stock on payment of a moderate fee. 

The trees should also be protected and lopping should 
be allowed under supervision. The village Panchayat may 
be allowed a share of the income from these trees when 
felled on maturity or otherwise, 

4.16 In the canal cultivated area, it is important to 
establish suitable shelter belts and wind breaks to 
minimise the desiccating effect of hot winds and reduce 
sand casting. Wh e rever such protective plantation has 
been raised, crop yields have shown marked increase. 

These also provide a valuable source of fuel and small 
timber. With the proper choice of tree species no 
undesirable shade effect need be apprehended. Nor do 
these trees with their deeper root systems compete with 
crops for soil moisture and nutrients. 

4.17 In the early stages of development of commanded 
areas, there will be water to spare, which can be utilisec 
most advantageously for raising trees on canal lands, 
intercommand sand dunes, and for shelter belts and 

wind breaks. This opportunity must be fully availed of 
as later when irrigation has developed, water may not 
be spired for such purposes. A programme of tree 
growing on a massive scale in the commanded area should, 
therefore, be drawn up and implemented on a priority 
basis. Tree planting should be completed within a 
period of five years of water becoming available in an 
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area. Suitable nurseries will need to be planned 
ahead and saplings should be made, available to 
people of the area at a nominal price. 

4.18 Tree plantations are, necessary along all 
important roads, partly to prevent sand accumula¬ 
tion on them which obstructs traffic and partly 
to provide shade for the road users and the live¬ 
stock which browse in the vicinity. To be effec¬ 
tive, at least five rows of trees should be grown 
on the windward side without break. On the 
leeward side a smaller number of tree rows up to 
three can be planted. Both from consideration of 
aesthetics and requirement of shade the tree 
species for roadside plantation have to be such 
as would give good shade and have a long useful 
life. 

4.19 Ir. areas outside canal command, besides the 
trees which will naturally come up in the pasture 
enclosures or which may be planted Under any 
limited programme of sand dune stabilisation, no 
attempt need be made to raise forest plantations 
as these are not likely to succeed in the arid 
conditions of the desert without irrigation 
which would not be justified. 

4.20 With the total water resources currently 
an the disposal of Rajasthan for use in the 
eleven ari r ’ districts covering about 208,626 sq km, 
only about a tenth can be served with irrigation 
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facilities. In the remaining area, with its 
scanty rainfall, there cannot be much of arable 
cropping. The economy of the desert area must, 
therefore, be animal husbandry oriented. 

4.21 In 1966, according to livestock census of 
that year, there were, in the eleven desert districts 
of Rajasthan, 5.54 million sheep, 4.26 million 
goats and 5.82 million cattle and buffaloes besides 
other animals like camels, horses etc. By 1972, 

the number of sheep had Come down to 5.11 million 
and that of cattle and buffaloes to 4.59 million. 
Goats on the other hand increased from 4.26 million 
to 5.82 million. The goat has been in competition 
with sheep for the grazing resources of the desert. 
The desert area, even on rehabilitation, would 
not be able to support the present sheep and goat 
population. Of sheep and goat, the latter is the 
more destructive animal. It is, therefore, obvious 
that for proper sheep raising, the number of goats 
must be drastically reduced. It is suggested that 
this may be progressively reduced to 25 to 30& 
of the sheep population. The number of sheep need 
not be increased and improvement can be sought 
through bettef breeding. 

4.22 The home tracts of some of the important 
cattle breeds lie in the western districts of 
Rajasthan, such as Rathi breed which has some 
potentialities for milk production, the Nagori breed 
which is a specialised draught breed and Tharparkar 
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and Kankrej which are useful dual purpose., animals. 

Breeders of these cattle derive sizeable income from 
the sale of cows and bullocks of these breeds. Therefore, 
these breeds should be developed with special emphasis 
both on draught quality and milk production. 

4.23 For any programme of improvement in livestock, 
adequate supply of feeds and fodder is a pre-requisite. 

It is important to have a good supply of green fodder 
for high yielding dairy cattle. For ensuring this, 
under the desert conditions, it becomes necessary to 
make irrigation supplies available for the purpose. 
Rajasthan Canal would be the main source of such 
supplies and the cropping pattern on this canal system 
should include fodder crops. It is recommended that 

in view of the importance of animal husbandry in the 

desert area it should be aimed to utilise about 

30 per cent of the irrigable area for growing fodder crops. 

4.24 There are two alternatives to meet the fodder 
requirements of cattle. One could beconcentration of 
dairy cattle in the canal commanded area by moving 
cattle from different parts of the desert to the 
canal area. The other could be to take irrigation 
supplies for growing fodder to area^where superior 
types of cattle, particularly dairy cattle, are being 
bred. Neither alternative alone would meet the 
situation. The answer would seem to lie in measures 
both for encouraging dairy cattle keeping in the flow 
commanded area and taking canal water by lift channels 
to the existing cattle areas to the extent feasible. 



41 


This matter is further discussed in the Section 
on Development of Water Resources. Cattle 
population of existing good breeds cannot be 
completely uprooted and moved to entirely new 
distant areas. However, movement within reason¬ 
ably short' distances to green fodder producing 
areas would be feasible and desirable. Further, 
green fodder can be transported to cattle 
centres in unirrigated areas which may lie 
within easy reach. • 

Gobar Gas 4.25 In the canal commanded area and in other 

P] an ts 

cat+lp.breoHlng tracts, there will be a large 
number of cattle. At these places of cattle 
concentration, dung will be available in large 
quantities. With shortage of fuelwood, much of 
the dung will be used as fuel and to that extent 
will not be available for manuring fields. 
Extraction of gas for fuel purposes from .lung 
does not detract from its manurial qualities. 
Therefore, if sizeable gobar gas plants are 
installed by farmers or cattle breeders owning 
sizeable herds, it would solve to a significant 
extent the local fuel problem and also bring 
them subsidiary income through sale of gas and 
residual gobar. The gas can be supplied to 
users in cheap containers or directly through 
pipe line. Larger gobar gas plants would be 
more economical than the smaller units operated 
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with gobar from only half a dozen cattle. 

Initially some promotional subsidy may be necessary 
to popularise the use of these plants. In consi¬ 
dering the economics of installing a gobar gas 
plant the manurial value of the residual gobar 
would be an important eonsideration as in the 
absence of the plant that much gobar would not be 
available for manuring fields, it having been used 
up as fuel. 

4.26 Much of the prosperity of the desert area 
would depend on the judicious use of the available 
water resources. These comprise rainwater, 
groutidwater and surfacewater flows. Most of the 
desert area has to make do with only rainwater. 

The rainfall is scanty and erratic with wide 
variations and frequent failures . It ranges 
between ar. average of 178 mm in Jaisalmer and 
366 T?m in Jodhpur. In general there is.only one 
good vear in three ahd even in this pattern there 
is no regularity. Rainfall is therefore an 
exceedingly precarious source particularly in the 
western, ralf of the desert area. Fighting for 
survival in the desert area, the Paliwal settlers 
in Jaisalner developed a water conservation 
technique known as ’khadin*. There are areas in 
the desert wrthe surface is stony and gravelly 
anrt generally impervious to water percolation. 

Even a little rainfall 


in these areas flows down 



By constructing suitable guide banks or channels, 
such surface water is led into selected valleys 
where in course of time groundwater accumulates and 
the area becomes fit for agriculture. In one such 
valley near Jaisalmer town, the then ruler had 
developed a garden on more than a thousand acres. 
After Independence such ’khadins* have been developed 
in parts of Jodhpur, Nagaur, Jaisalmer, Barmer etc. 
This method of water harvesting should be promoted 
whexever suitable conditions obtain. The Rajasthan 
Soil Conservation Department has undertaken in these 
areas a subsidised relief works programme of const, 
ructing smaller ’khadins’ for the joint benefit of 
five or more cultivators’ families. The smaller 
’khadins ’ need to be evaluated for performance 
and economics, 

4,27 In the rain., served areas of the desert, all 
known techniques of water and moisture consevva H on 
will have to be employed to improve production 
where such techniques are workable. In the undulating 
desert terrains of Haryana and Gujarat, a system of 
’bandhis’ and ’adbandhis ’ has proved of immense 
value in soil and moisture conservation and 
groundwater improvement in the valleys. The technique 
is to put an earthen embankement across a converging 
watershed so as to hold up the rainwater flow from 
the catchment. The accumulated water gives some 
proteclive irrigation to the area below the bund. 
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At the end of the-rainy season, the tank is usually 
dry and a rabi crop can be grown on the retained mois¬ 
ture in the water spread areas. Advantage should be 
taken of this technique on a much larger scale than 
at present. In fhe eastern part of the arid zone 
towards the Aravalli range where the rainfall in 
normal years is sufficient for raising a low-water- 
requiring short duration crop, contour bunding as a 
measure for water conservation, would be useful and 
should be promoted. 

4.28 Water in the desert area is the most precious 

commodity and has to be made use of to the fullest 

extent whenever and where ve r it becomes available* 

tfriee. 

Sood rainfall occurs there only once in the r e or four 
years arid in the more arid 'parts of the desert even 
at longer intervals. For instance, in Jaisalmer 
district an unusually good rainfall occurred in 1973 
after a practically rainless decade. Khadins, tanks 
and depressions got filled to the brim. But this 
unexpected gift of abundant water found people 
unprepared for making the fullest use of it. They 
lould have utilised this Water for irrigating more 
srea lower down if water could be Conveyed there. It 
is reported '.hat suitable areas exist near a number 
of khadins whicr. can be irrigated in a year of good 
rainfall if channels are constructed in time for the 
purpose. For this it is necessary to investigate 
the likely schemes, identify the worthwhile ones and 
keep plans ready for implementation as soon as an 
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occasion arises, fhe feasibility of growing 
irrigated crops on higher peripheral lands of 
khadins by lifting water by pumps should also 
be examined. Such utilisation of surplus waters 
in a khadin would vacate more of tank area for 
timely sowing of a crop than would otherwise 
become available. It is recommended that a 
study should be made and proper instructions 
drawn up for making full use of water whenever 
an unusually good rainfall occurs. It may not 
be necessary to store up implements and equipment 
like pumps in each desert district for such a 
contingency. It should suffice if it is clearly 
laid down what is to be done and by whom and 
what equipment and implements are to be arranged 
and from where. Perhaps a regional reserve^ 
under the Department of Agriculture may be 
necessary for some of the items to assist the 
farmers. 

4.29 Groundwater exploration has revealed 
useable groundwater of varying salinity level 
in several areas of the desert. The underground 
reservoirs w^ich the groundwater irivestigations 
have revealed, formed long ago when the areas 
possibly had good rainfall and living streams 
flowing across them. Those underground sources 
have limited supplies of water. At present, 
the recharge of the aquifers is negligible, 
there being very little rainfall in the area and 
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very little flow of water from other catchments. 

4.30 The first claim on the groundwater resource 
is for domestic use. The State Government has a 
comprehensive plan for providing piped water supply 
to various towns and villages based on exploitation 
of groundwater. Industries, including agro-indus¬ 
tries, use a relatively small quantity of water for 
the economic benefit they give. Their requirement, 
therefore, should also be met on a priority basis. 
After meeting these important requirements, the 
groundwater available for growing high value crops 
and orchards would be quite limited. But wherever 
groundwater is available for these purposes, it 
should be developed early. Irrigated grass farms 
for fodder banking would not be feasible on 
tubewells due to high cost of water. 

4.31 There is practically no useable groundwater 
.‘n Rajasthan Canal command area; but after some 
'-ears of irrigation, water percolating from 
irrigated fields will build up good groundwater as 
has happened ir Gang Canal area. That water can 

i 

the" be used conjunctively with canal water for 
increasing crop intensities. 

Canal 4,12 While further development of the Ghaggar and 

Irrigation 

the Luni would enable some mere area to be cropped, 
the real impact of development wcul^ come from the 
Rajasthan Canal Project. Th_ Canal is designed 
to utilise 9868 Mcu.t < million acre feet) of 
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-winter-irrigating 1.26 million hectares (31.24 
lakh acres) annually besides improving intensi¬ 
ties on the Gang Canal and Bikaner Canal. Except 
for the Lunkaransar- Bikaner Lift Canal designed 
for an annual utilisation of 310 Mcum (0.25 
million acre feet), the entire supply has been 

proposed to be utilised for flow irrigation. 

<LuAt 

The slope of the desert region being from, 
west, the main canal has been designed as a 
contour canal to irrigate a long strip along 
the western border of the State. 

Irrigation 4.33 In spelling out irrigation policy for 

Policy in 

Desert Area low rainfall areas, the Irrigation Commission 
recommended* t-h<p " the policy should be to 
benefit as large a section of the community as 
possible and at the same time enable farmers to 
obtain reasonable yields. Surface irrigation 
systems should be designed to irrigate compact 
blocks, the blocks being dispersed over a large 
area to benefit large number of farmers. The 
number of irrigations can be fewer than are 
required for maximum yields”. We are in agreement-, 
with this policy and recommend that this should 
be applied to the desert area within limits of 
economic viability. It is pointed out that 
introduction of irrigation facility in an area 
brings prosperity not only to the irrigators 

* Paragrpah 6.19 of the Report of the Irrigation 
Commission 1972. 
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but all round to tho people of the area in various 
forms. Keeping this policy in view and because 
of insufficient suitable flow areas in the 
Rajasthan Canal command as proposed in the Project 
Report, it is necessary to spread the benefit of 
irrigation to certain lift areas. This has been 
dealt with further in the Section on Development 
of Water Resources. 

4.34 There should be a uniform water allowance 
on the entire Rajasthan Canal system, including 
the lift canals. High intensities need not be 
aimed at. An intensity which would give a reason¬ 
able coverage of irrigation to as large a flow 
and lift area as can be economically commanded 
should be adopted. This intensity is likely to 
be over ICO per cent. 

4.35 The cropping pattern on Rajasthan Canal 
should ultimately bring as much area under fodd e r 
as may be required for a prosperous cattle 
husbandry. This may be about 30 per cert of the 
irrigable area. As the water on this canal system 
is very valuable, in the rest of the area high 
value crops should predominate. The aridity of 
the area is a favourable factor for producing 
quality seed in the canal command as pests and 
diseases cannot thrive there and the very low 
rainfall makes it possible to apply irrigation 
with precision in respect of time and quantity 
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for best results. The seed production in the 
country at present is only a small fraction 
of the requirements. There is thus an excellent 
scope on this canal for producing quality seeds 
of all kinds in a big way and that should be 
very remunerative to the farmer. 

4.36 In the commanded area of Rajasthan Canal 
there are some reclaimable saline lands in the 
f tal ’ areas. These would require abundant 
supply of water for reclamation. As there 
would be spare water in a channel only in the 
first few years till irrigation develops, the 
programme of reclamation should be put through 
during that period. The process of reclamation 
would involve growing of crops like rice 
requiring copious irrigation. It must be made 
clear to all concerned that growing of such a 
crop on this canal can be permitted only for 
reclamation purposes and can be no part of the 
normal cropping pattern as that would be an 
uneconomic use of the precious irrigation 
supplies. 

4.37 The need for organising proper marketing 
facilities for dairy and animal products 
cannot be overemphasised. At present the 
surplus milk is converted into ghee which 
fetches a price equivalent to 40 to 50 paise 
per litre of milk against 70 to 80 paise which 



53 


Electrifi¬ 

cation 


sale of fluid milk can give. Organised marketing 
of milk through milk producers’ cooperative societies 
would be a major stimulus in dairy development. 
Marketing of milk products, though easier, would 
also need to be properly organised to ensure good 
prices to the producers. Milk collection centres 
in the milkshed areas and chilling plants in 
suitable locations should be set up, if necessary 
even as a promotional measure rather than strictly 
on the basis of adequacy of returns at all centres, 

4.38 As for milk and milk products, marketing has 
to be organised for wool and mutton. The setting 
up of wool collection, grading and carding centres 
would enable the shepherds to secure better prices 
for their products than at present. This along 
with development of pastures would go a long way 

in settling the migratory herds. The wool and mutton 
marketing should also be organised through 
cooperative societies, 

4.39 We have recommended the construction of some 
lift canals in a later Section of this Report, 

These will require electricity for the pumps. 
Electricity will also be required for exploiting 
groundwater and minerals. Also, chilling plants 
and processing plants for milk and milk products 
will come up as milk prediction gets organised. 

These and other in J u't ies will require electricity. 
It is, therefore, important that a long term plan 
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for laying transmission lines should be drawn 
up for the area taking into consideration the 
likely schemes under all heads of development 
requiring power. The route of these lines will 
be governed by major load centres, such as pumping 
stations on canals, clusters of tubewells, the 
larger towns, etc. Location of important 
industries including milk chilling and processing 
plants and other load centres should be pinpointed 
as best as is possible under the circumstances, 
so that the State Electricity Board may draw up 
the long term plan of powerlines for the area. 

The taking of electricity to the rural areas in 
the desert will in itself engender development 
in those areas. But in areas to which electricity 
cannot be taken economically in the initial stage 
of development, diesel engines should be considered 
as an alternative source of en e rgy, though more 
expensive, for running tubewells for domestic 
and industrial purposes. 

4.40 In the vast Rajasthan desert, there is 
no area which can be considered representative 
of the natural conditions in the desert. Every 
part has been disturbed either by over-use or 
neglect. For understanding the life-cycle of 
plants and animals of the region, it is necessary 
to study the ecological status of the desert. 
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There is, therefore, need to locate a suitable 
area, which can be preserved for continued 
studies under undisturbed desert conditions* 

The preservation of the geomorphological features, 
flora and fauna for better understanding of the 
environment can best be done by selecting, 
notifying and maintaining a reasonably large area 
as a Desert National Park, 

4.41 The approach to the development of the 
dts^ert area in Rajasthan indicated in this 
Section also broadly applies to the part of the 
desert situated in Haryana and Gujarat, 
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RAJAST HAN 

5.1 From consideration of rainfall, the area 

of Rajasthan lying to the west of the Aravalli hills 
and covering eleven districts, can be divided into 
two zones. The western zone, to be called the D 2 E* 
zone, receives on an average a rainfall of 10 to 5 cm 
per month for two months (D ? ), namely, July and August 
and le^ns than 5 cm per month for another two months 
(E 2 ), namely June and September. The zone covers 
the districts of Ganga^agar, Bikaner, Jaisalmer, 

Barmer and parts of Jodhpur (Phalodi and Shergarh 
tehsils) and Churn (Punyarv/arh and Sardarshahar 
tehsils). The remaining area nearer the Aravallis 
is in a somewhat better rainfall zone and is desig¬ 
nated C 2 ^i E i» rainfall being between 20 to 10 cm 
per month in two months, namely, July and August, 

10 to 5 cm in September and less than 5 cm in June. 

The requirement and availability of water for 
these two zones need to be considered separately. 

While in CgD^E^zone, some unitrigated low-water- 
requiring and short duration crops like Bajra and 
sesamum in kharif and gram in rabi can be grown 
in a normal year, in D|£ 2 zone a satisfactory 
crop cannot bo raised without irrigation. 

* These and other symbols used to designate rainfall 
zones are exolaxned in Section VI. 
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5.2 The water resources of the desert area 
can be divided into three categories, namely, 

(i) Rainfall and surface runoff in the area; 

(ii) aroundwater; and 

(iii) surface water brought in from, outside 
the area. 

These sources are unevenly distributed and in 
their totality are ouite inadequate to meet the 
requirements of the area. 

5.3 The rainfall in the entire desert area 
is very low but it progressively decreases from 
about 50 cm at the foot of the Aravalli Range 
to less than 20 cm along the western border. 

The variation in the annual rainfall is large 
and goes up to 80 per cent. Also lower the 
rainfall, the greater is the variation, which 
accentuates the adverse conditions. In the 
desert area the meagre rainfall has to be exploited 
to the maximum extent by constructing khadins, 
bandhis and adbandhis as earlier described 

in Section IV, and by adopting latest scienti¬ 
fic moisture conservation technioues. 

5.4 The indigenous surface water resources 
in the desert area of Rajasthan are the seasonal 
flows in the Luni which drains the western 
slopes of the Sourthern Aravalli and ends in 
the Rann of Kutch, traversing Pali, Ja 1 or and 
Sirohi districts and parts of Jodhpur and Barmer 
districts; and the Ghaqg3r in the north which 
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entering from Haryana disappears in its own sandy 
bed in Ganganagar district. These rivers irrigate 
some lands by inurdation during floods and also 
contribute to the annual groundwater recharge along 
their course. 

5.5 The Rajasthan Ground ".'ater Board has been 

making extensive hydrogeological investigations in 
the desert area and has located a number of areas 
which have useable groundwater (see ma^}. The 
Board has given a districtwise assessment of annual 
recharne or the ouantity which can be economically 
mined, the present oumpaae and the balance exploi¬ 
table ootential. This is shown in Appendix I. 

These investigations have shown that there are 
lar^e tracts where there is no useable groundwater, 
as for instance, the entire Rajasthan Canal Commanded 
Area. In most areas the yield of tubewells is 
relatively low, being about 40,000 to 75,000 
litres per hour. The water is mostlv brackish, 
with salinity varying from place to olace. The 
best groundwater source is in the Lathi series 
formation in Jaisalmer district. This sandstone 
formation with traced water extends over 
an area of 7,500 sq km and can support some fifty 
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tubewells of a discharge of more than 136,000 litres 
per hour, the depth of tubewells ranging between 175 
and 200 metres and puitming head being of the order of 
50 metres. Not all the groundwater discovered is m 
convenient locations. For instance the groundwater 
belt in the north-western corner of Jaisalmer district 
is in an area which is practically uninhabited and more 
than 60 per cent of which is covered by sand dunes. 

This water has not much use at present, hut would be 
most valuable if and when natural gas is exploited in 
the area. 

r..6 The first claim on the groundwater resources 

-of the area would be for domestic use. The State Govern¬ 
ment h>s already drawn up a comprehensive plan for giv ng 
piped water from groundwater supplies to most of the 
habitations. The water requirement for industries 
would be reV-iti-.-e ly small. Whatever is left over after 
meeting these requirements would be available for 
irrigation and wou^d be most valuable for local develop¬ 
ment. This however vould not irrigate even one oer 
cent of the desert area. 

5.7 Develooment of groundwater for irrigation would 

be nracticable only if electricity is available for 
energising the tubewells. Diesel driven tubewells are 
too expensive to ooerate .n this area with or ound water 
at considerable depth. Alxcidy in the Lathi area some 
tubewells with good yield leased out for cultivation 
of cash crops art qcina out of use ’5 water fr '■m these 
diesel driven tubewells is too exoensive for the puroose. 
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It is, therefore, recommended that development of 
groundwater for irrigation should be coordinated 
to the extent oossible with the oronramme of laving 
transmission lines. 

5.8 The source of extraterritorial waters for 
the desert area in Rajasthan is the Indus river 
system. The Gang Canal constructed in the 1920s 
takes off from the Sutlej and serves a culturable 
commanded area (CCA) of 380,000 hectares in the wes¬ 
tern part of Ganganagar district. Another 290,000 
hectares of CCA are being benefited in this district 
from the Bhakra Irrigation Project. But the largest 
benefit will accrue from the Rajasthan Canal Pro'iect. 

5.9 The Rajasthan Canal Project, sanctioned in 

K 

1957, envisaged the construction of a laroe canal, 
with a capacity of 524 ounces (18,500 cusecs) 
taking off from the Harike Barraae at the confluence 
of the Sutlej and Boas rivers. Water was to be 
carried to Rajasthan Canal through a 214 km long 
Feeder Canal, the first 177 km of which lav in 
Punjab and the rest in Rajasthan. Only the por¬ 
tion of the Feeder Canal lying in Punjab was to 
be lined. The rest of the canal system in Rajas¬ 
than territory was preocsed to be kept unlined. 

This project was intended to orovide irrigation in 
the northwestern portion of the desert 3long the 
internationa1 border, in 3 culturable commanded 
area of about 1.35 million hectares, out of which 
0.36 million hectares was to receive perennial 
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irrigation. An intensity of irrigation of 78 per cent 
in the perennial tract and 40 par cent in tho n^naere- 
nnial tract W3S stipulated. No lift canal was included. 

5.10 The project was revised in 1963 and again in 
1970 and it now pr ovidesfor the lining of all the channels 
including d istr ibutar ios and minors and tha raising of 
the intensity of irrigation to 110 per cent with water 
thus saved and storage provided by Pong dam on the 
Beas river. It also provides for a lift canal for the 
Lunkaransar and Bikaner areas. The revised project 
now covers a gross commanded area of 2.0 million hectares, 
ot which '}.14 million hectares is the culturable command. 
With an intensity of 110 per cent, gross annual irriga¬ 
tion of 1.254 million hectares is envisaged. Of the 
above areas, the T.unkaransar-Bikaner Lift Canal would 
serve a culturacle c ommanded area of 51 ,000 hectares, 
with a gross annual irrigation of 56,000 hectares with 
an intensity of 110 per cent as on the rest of the 
canal system. The Lift Canal with a discharge of 16 
cumecs would be 160 km lonq with 185 km cf off-taking 
channels. Water would be lifted in four stages to a 
total lift of 58 metres, the discharge getting progressively 
reduced from head *o tail, 

5.11 The Rajasthan Canal Project is planned ferr 
execution in two phases. The main Rajasthan Canal, with 
its head regulator at the t^il of the 214 km long 
Rajasthan Feeder will be 470 km long. A large branch 
canal, the Lilua Branch, with, a head discharge of 112 
cumecs will carry on from the tail of the main Rajasthan 
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Canal. The 37 km portion of the Feeder C^nal in 
Rajasthan and the first 196 km of the main Rajast’*.an 
Canal, together with the offtaking branches and 
distributaries and Including the Lunkaransar-Bikanor 
lift Canal, fall in °hase I, the rest comorises 
Phase II. 

5.12 The latest estimated cost of the irrigation 
oroject is as under! 

1. Share cost of Hariko 

Barrage Pong dam and R$. 99*00 croros 

Madhoour-Beas Link 

2. Rajasthan Feeder up to Rs,23*22 crores 
km 177 

3. Phase I Rs.107.78 crores 

4. Phase II Rs.108.00 crores 

Rs. 338. 00 cr ore s 

In addition, an investment of nearly twice this amount 
would bo necessary on various developmant orcqrammes 
in the oroject area, in order to derive the maximum 
economic benefit from it. The itemwise break uo 
of the amount is shown in Aooendix II, 

5.13 The arid zone west of the Aravalll hills 
consists of eleven districts and has a geographical 
area of 20 million hectares. Of this» 6.5 million 
hectares or nearly a third of tho geographical 
•area is cropped. Only 11 oar cent of the cropped 
area was irrigated in 19n9-70 for which figures are 
readily avail a Me, X ‘s would increase to 30 

per cent after the Rajasthan Canal Pr ajoct is completed. 
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5.14 An intensity of irrigation of 110 per cent 

h 3 s been envisaged on the Rajasthan Canal, the highest 
on any canal system in north India. The reason for 
providina intensive irriaat^on was that originally 
onl' 1 gravity irrigation was contemplated. The land 
slopes from east to west and a contour canal had 
to be constructed. As only a limited area was 
available for gravity irriaation, a high intensity 
had to be adopted. The Lunkaransar-Bikanor Lift 
Canal was introduced in the scheme at a later .stage. 

5.15 The Harike Barrage and the Feeder Canal 
are already completed and are functioning. The 
c onsutruction of D hase I of the Project will 

be mostly over by the end of 1973-74. This will 
provide irrigation in a culturabla commanded area 
of 540,000 hectares (13.40 lakh acres). Phase II, 
which is to be taken up in continuation of Phase 
I, is planned to cater for 600,000 hectares of 
CCA. 

5.16 The entire project area is a part of the 
’Great Indian D:sort’, The land is covered with 
sand dunes of varying heights upto 60 metres with 
intor-spersed gtretcties of fairly flat land. 

Detailed and semi-detailed surveys of the soils 
of the commanded area, carried out under the UND D 
Proiect, have revealed that low dunes will need 
to be levelled in about 400,000 hectares out of 
the total CCA of 1.14 million hectares. It has 


been estimated that about Hs. 100 crores would be 
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required for land levelling In the ’'otal CCA of 1.1<* 
million hectares. The cost of the Irrigation Project 
below the Feeier Canal is ?s.211 cr ores. Thus an 
additional 47 per cent cost has to be incurred cn the 
project for land levelling to make it fit for receiving 
irrigation. It is ,obvious that greater the intensity 
of dunes in any oart of the commanded area, the greater 
would, be the cost of oroviding irrigation there, partly 
due to longer length of channels the t would be rer tired 
c-tjd partly due to more land levelling and land shading 
neci..- lS 3ry per unit area. Further, in high dune intensity 
ares, the maintenance of channels would be more difficult 
and txaensive, »s sand blowing from the dunes will tend 
to choVe up the ct.annels. 

6.17 "Ir. Phase I area of the oroject the intensity of 
sand dunes qr ear o s s 1 ve ly increases from less than-20 
per cent on SurtsqarTr. Branch to 60 to 80 per cent on 
Pugal Branch. Phase II starts with a bad area of 

60 to 8C per ceat dune intensity which improves below 
Charanwala Branch at km 312 of the Main Canal to 40 
to 60 per cent intensity. The un^er reach of Lilua 
Branch has relatj ve ly better terrain to serve, but lower 
d*wn it runs into bad area with a sand dune intensity 
exceeding 80 per cent. These conditions are depleted 
in the \gr icultur- 1 Atlas of Rajasthan ICAR(l972). 

5.18 In carrving out the S"il survey of the- Phase 
II area, the FAO acting aa executing agency for the 
UNDP adopted the following classification of land in 
respect of irrigabi;it'/» 
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Economically Irrigable Land 

Class 1 Very good irrigable la*id 

Class II Good irrigable land 


C1 agg in Moderately good irriaable land 

Class IV Marginal irriaable land 

Economically Nonirrigable Land 

ClassV Land not suitable for 

irrigation under existing 
conditions 


Class VI Land not suitable for 

irrigation due to severe 
limitation of tcoography, 
shallowness or extreme 
droughtinass. 

This classification, which closely follows that of the 
United States Buveau of Reclamation, is fully exolained 
in the reootft on the soil survey mentioned above. 


5.19 Of the total area of 11,57,000 hectares surveyed 
under the UNDP Project in Phase II, the categorywise 
break-up came out as under: 

Class II 1,380 ha 

Class III 366,240 ha 

Class IV 22,690 ha 

Class VI 766,790 ha 


1 

Total 1157,100 ha 


Thus about two-thirds of the area falls under the cateaory 
of nonirrigable land 
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5.20 In its Project Reo rt -n Dovelooment of the 

Rajasthan Canal Command 'rea, the State Government 

has oointed nut that the UNDP Survey r ’ i-*’ not cover 

the followinq culturable commander! aread|cf Phase II:- 

South of Lilua Branch 73,200 ha 

Left Bank of Main Canal 46,000 ha 

Interdunal areas of less 

than 20 hectares 20,000 ha 

Total 139,200 ha 


AccorHina to the State Government, therefore, the 
total irrioable land in Phase II is 600,000 
hectares as under: 

(i) Surveyed by UNDP 

Class II 1,200 ha 

Class III 362,000 ha 

Class IV 22,4 00 ha 

300 ha 


(ii) 10 per cent of Class 75,600 ha 
VI lands surveyed 

by UNDP 

(iii) Area not surveyed 139,200 ha 

6 00,400 ha 


5.21 It aooears to us that it may not be advisable 
t'i include some of the above areas in the CCA. 

Class II and III areas are suitable for irrigation. 
Put even here, there a* a some : lati'-oly small 
isolated oatclaes of 1 an"’ b.mned in by high sand 
■■'unes. It may not be economically feasible to 
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extend irrigation channels to such areas, as these would 
be both expensive and vulnerable to blowing S3nd from 
the surrounding dunes. Therefore, the full area 
under these classes may not be available. Class IV is 
marginally suitable for irrigation but may be included 
in the CCA excluding such patches as are surrounded 
by extensive dunes and which may be difficult of 
access. As regards the 10 per cent of Class VI area, 
amounting to 75,600 hectares, it would not appear 
iustifiable to include it in the CCA. This class, 
according to the classificatinn, has high dunes of 
ovei^5 metres that cannot be economically levelled. 
Whereas the earth work involved in levelling a hectare 
of Class Hit land i g 7 00 cubic metres and for Class 
IVt 1,000 cubic metres, that for Class Vlt is about 
1,900 cubic metres which is more than two and a half 
times that for Class Hit. One would look for th;ese 
10 per cent patches only in desperation if no better 
lands were available for irrigation. We sugyeot thit 
no nart of Class VI should be included 'in the CCA. 

5.22 The State Government's proposal to include 
in the CCA 139, 200 hectares which has not been surveyed 
under the UNDP Project requires reconsideration. This 
comprises 73,200 hectares south of Lilua Branch, 20,000 
hectares of small bits of land e3ch less than 20 
hectares, and 46,000 hectares on the left bank of the 
Main Canal. The Lilua Branch in the lower reaches 
runs through a predominantly Class Vlt land where 
80 per cent or more of the land is under high dunes. 
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Further south the t o r - 4 n is similar. This is not 
the type of land w! ich one woul- J consider f 'r 
bringing under irrigation except when there is no 
alternative to it. It may bo pointed out that 
•this area is practically uninhabited in^ the 
developmental cost which is more than the c^st of 
the irrigation channels on this project w^u ]' 1 be 
narticu1ar1 w h ; gh in such an area. The advisability 
of extending irrigation to such an area is> therefore, 
in serious doubt. As regards inclusion of isolated 
bits of land, less than 20 hectares each in the 
T.OA the economics of taking channels to those bits 
a*d the difficulty of their maintenance do«« not 
maVA the proposal attractive. These areas also 
need to be considered cnlv if better land’s elsewhere 
are not available. The loft bank area of 46,000 
hectares wou.d be irrigable pnly by lift rind has 
not :ee n c ^ni'd -rai in the Raiasthan Canal Pr eject 
Report of 1970. it thus appears th-'t in Phase 
II o* the D r o j o c t * culturahio commanded area of 
ab~ut 390,000 hectares would ">nl'' be available 
for aravi y irrioati'r. 

Lift Canals 5.23 The Rajasthan Canal Project Report-1970 

"r avi'*C5 f pt qravit'- irricatiop in -a CCA of 600, 000 
hectares in ?h "■ s e II with \n irrigation intensity 
~f 110 per cert. If the s"P-] v 'f water which is 
a v a i l i h if r *h as-.' II 1 s utilise -1 on 1 '/ f n c flow 
irrio’tion in a CCA ? 390, n OC hectares then it 
w' u 1 1 give a very high intensit-' of 170 acr cent 
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in an area which is very sparsely populated. In the 
alternative if more water is allowed for Phase I to 
give a uniform intensitv over the entire project, as 
it should have, the intensity would be 134 per cent. 

In Section IV of this Renort we have already referred 
to the advisability of spreading benefits of irrigation 
in arid regions to as large an area as is economically 
and technically feasible, in order to protect the maximum 
number of people against the ravages of recurring 
droughts. Social justice also demands that the water 
resources available in an arid region should be widely 
shared and their use should not bo concentrated for 
the benefit of a privileged few. The State Government 
seems to have recognised the need to extend irrigation 
facilities to some lift area als^. In Phase I, the 

i 

Lunkaransar-Bikaner Lift Canal was included to provide 
lift irrigation in a CCA of 51,000 hectares. Vie 
suggest that in view of insufficient flow area in 
Phase II, extension of irrigation facilities to nmru 
lift areas should be considered, 

5.24 The alignment of Rajasthan Canal lies in dune 
lan^s. The general slope of the desert area is from 
east to west. Foi gravity irrination the canal had 
to be designed as a contour canal and this determine^ 
the alignment. Except for patches here and there, the 
area on the east of the canal can be irrigated only 
by lift. Some kilometres to the east of the canal 
beyon J the ^une land’s, there is a fairly extensive 
belt of reasonably flat goo- 4 land which is suitable 
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for lift irrigation. On the basis of a preliminary st’ry 
of available maps, a gross-coraman J sH area (GCA) of over 
620,000 hectares suitable for lift irrigation has been 
identified for °hase II. In broad terms about 50 per 
cent of this area would bo the CCA, of which 250,000 
hectares could be irrigated with lifts un to 60 metros, 
42,000 hectares with lifts up to 90 metres and the 
remaining 18,000 hectares with lift of about 150 metres. 
Five lift canals can suitably serve this area of 310,000 
hectares. This area includes the lift area on the left 
toMib of the canal referred to in the State Government’s 
Re^ot-, on Development of Rajasthan Canal Command area - 
1971. Ir.pse five channels along with the areas which 
they might command by different lifts are shown in 
Tible 5,. 1 beiem, as also on the map. 


(Table 5.1 on page 68) 
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Table 5.1 




Proposed 

Lift Areas in Phase 

II 






(Culturable 
x n * 000 hE 

c omma nded 

.) 

area 

Lift 

involved 
(metres) 

Churu 

Lift 

Ca na 1 

Nagaur 

Lift 

Canal 

Kolaya t 

Lift 

Canal 

Phalodi 

Lift 

Canal 

Pokaran- 

Bnrmer 

Lift 

Cana 1 

Total 

1 

2 

_3_ 

4 

5 

6_ 

7 


0 to 15 

10 . 0* 

2.0 

6. 0 

10 . 0 

Nil 

28. 0 

15 to 30 

30. 0** 

6. 0 

18. 0 

18. 0 

16. 0 

°8. 0 

30 to 45 

10, 0*** 

8. 0 

16. 0 

24. 0 

10.0 

6°. 0 

45 to 60 

18. 0® 

8. 0 

10 . 0 

16. 0 

14, 0 

66. 0 

Total 
upto 60 

68.0 

24. 0 

5 0. 0 

68. 0 

4 0. 0 

250. 0 

60 to 75 

12. 0 

Nil 

Nil 

Nil 

6. 0 

18. 0 

75 -o 90 

Nil 

Nil 

Nil 

Nil 

24.0®@@ 

24.0 

90 tol5G 

Nil 

18. 

Nil 

Nil 

Nil 

18. 0 

Total 60 
to 150 

\ 

1*. 0 

18. 0 

Nil 

Mil 

30. 0 

60. 0 

TOTAL 

8 Q. C 

42. n 

50. 0 

68. 0 

7 0. 0 

310. 0 


*Nimla-Jabrasar-Ranisar-Dhansin Tract. 

**Sldhmokh oroject area minus Nohar feeder areas 
up to HI 225 M. 

*-‘ # Meghasar~Taranaqnr areas, 

@Simlia, B;liu, Buchas, Toqawas, Rajas area. 

®§Naqaur area 

; 

Ehiniana arc Barraer areas. 
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The above figures must be regarded merely ns indicative. 
The actual scope of the lift canals will hive to be 
determined after detailed surveys and investigations. 
5.25 Ordinaril'- lift canal irrigation is arovide-d 
onlv to such areas as can be served with lifts for which 
there is economic justification. But there can be 
socio-economic compulsions due to which a deviation from 
the normal oractice becomes necessary. The area to 
the north and north-east of Naqaur town has neither any 
surface water resources nor any significant exploitable 
groundwater. This area is a oart of the breedino tract 
of the famous Nagori cattle and the cattle breeders 
have to migrate long distances in search of water and 
feed. This area needs relief and requires to be 
developed. If water can be taken to this area, it 
will greatly help in stabilising the economy of the 
cattle breeders. It is for these considerations that 
soir.e area has been proposed for irrigation in Nagaur 
district despite the fact that water will have to be 
taken from Rajasthan Canal over a distance of 160 
kilometres and lifted to 3 height of about 150 metres. 

In order to cover a large area , the irrigation system 
there shou}d be designed to provide water to a large 
number of dispersed blocks instead of to a single large 
lumpy block. This would afford relief to a large 
number of oeoole an rl facilitate provision of sweet 
drinking water, to many h '• ita tions. In fact, there 
should be a combined vn t'tr supply and irrigation scheme 
for th e area. Wat-r here being : x >ans ive, it will 
need to be used In a most economical manner by 



adopting the latest scientific techniques of irrigation. 
High value crops should be raised along with fodder and 
high yields secured through a full package of scientific 
cultural practices. Seed production and horticulture 
would be nr ofita ble, the latter beinq particularly 
suitable for drip irrigation. To encourage economy in 
the use of water, it should be examined if volumetric 
supply can be introduced there in some form possibly 
on a coooerative basis. 

5.26 The share of Rajasthan in the waters of the Ravi 
and Beas rivers is 9900 -MGM in an average year. Of this, 

l k dC«.«VH . 

500 ■MC-M- is intended to be utilised for raising water 
allowance in the existing Gang Canal and Bhakra Canal 
systems in the State. With the construction of the 
five lift canals in Phase II 3S envisaged in this 

MCcuyw 

Report, the distribution of the balance 94 00 M&M- 
would be as shown in Table belowi 

Table 5.2 

Distribution of Water 
Existing and °rooosed 



Existing distribution 

Mow p 

r onosed 


CCA 

'000 ha 

Wa ter 

CCA 

•000 ha 

.. Wa ter 

Stage I 

(including Lunkaran- 
sar-Bik aner Li ft 
Canal) 

54 0 

4400 

540 

4100 

Stage II 
(Flow Channels 

600 

5 000 

390 

2950 

Lift Canals ) 



310 

2350 


Total: 1140 


94 00 


124 0 


94 00 
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The irrigation of a larger area with the same 
quantity of water would mean soma reduction in the 
intensity of irrigation, which'as is shown later 
in paragraph 5.34 would still be above 100 per 
cent and still hiqher than on any other canal in 
north Ind ia. 

Project Cost 5.27 The Project at oresent envisages gravity 

irrigation in a CCA of 600,000 hectares in Phase 

II at an estimated cost of “s. 108 crores. In the 

new proposals the CCA is increased -to 700,000 

hectares, 390,000 hectares by gravity and 310,000 

hectares by lift. Because of lift and larger area 

the cost of construction would be more. The 210,000 

hectare gravity area which is being taken out of 

the present nroject has verv high density of dunes 

where unit construction cost would be considerably 

hiqher than in the rest of the area. But even on 

a 

prorata basis there would be^/saving of about °s. 37 
crores on account of exclusion of this area. As 
regards the oro^osed lift area, the cost can be 
roughly figured out on the basis of the latest 
cost estimate of the Lunkaransar-Bi.kaner Lift 
Canal now under construction. As shown in 
Appendix III, this comes to 62 crores excluding 
the cost of lined water c urses. ; Thus the 
n'-w oroocsal of comma n.\ir-~ a 1 -rner area and having 
1 5 ft irrinitio ' - - 1 05 an additional construction 
cost of p <. 25 cr'-.re s onlv. The cost of lined water 
courses is shown by the State under Command 



Area Development estimates. 

5.28 The increased cost of construction in Phase 
II has to be considered in conjunction with the deve¬ 
lopment cost of the area. In the 3rea which is proposed 
to be deleted from the present CCA, the copulation is 

very sparse, dune density is very high, communication 

e 

facilities are practically nonexistent and thre are 
no nearby markets. Development of such an area would 
involve moving large number of neonle into the area, 
settling them and providing them with the necessary 
facilities. The cost of land levelling and land 
shaping in this Class Vlt land would be heavy as also 
that of the maintenance of channels. In spite of the 
wind breaks and shelter belts which might be raised 
there, crops would be affected by sands blowing from 
the surrounding hioh dunes and it ma v not be possible 
to prevent sand casting altogether. In contrast the 
proposed lift areas are mostly Class III lands, h-ave 
greater population density, are well served by rail 
and road communication, are close to towns such as Nohar, 
Taranagar, Nagaur, Kolay-at, Pokaran, Philodi, Jaisalmer 
and Barmer and, therefore, near markets and mandis. 

The lift channels are well located in respect of existing 
cattle centres. In the lift areas, th-refore, the 
problem of settling people and the unit cost of deve¬ 
lopment would be considerably less. 

5.29 Amongst the items of development in the commanded 
are?, the single item requiring the largest amount is 
land levelling. For the entire project, both Phases 



I and II t it is atound l?g, 100 crore 9 * We have sucnest::d 
exclusion of 210,000 hectares of Class Vlt lands from 
the CCA- of Phase II and addition of 310,000 hectares 
of good Class III land under lift canals, This cha-ge 
would give a very substantial saving of 22 crores 
in the land levelling cost. In fact this figure 
would be substantially higher in view of the recent 
rise in oil orices. As described in \pp$ndix II 
there are savings in some other items of development 
also. There would, however, be a significant increase 
of Rs. 10 crores on lined water courses to increase 

in the CCA, but in suite of this, there would be an 
overall saving of 33 crores in the development cost 
of Phase II, This more than offsets the additional 
cost of 8s*25 crores on the construction of Rhase II, 

5.30 Jodhour town which has a population of 317,600 

(1971 : errs US) gets its supply of water from the Jawai 
reservoir in Pali district besides the local catchment. 

The supnlv is supplemented to the extent of 0.24 to 

/ 

0,30 cumec (8 to 10 cusec j) from tubewells located 
In and around Ram^ura severe 1 kilometres out on the 
Phalodi road. T' e Hemswas reservoir, also in Pali 
district, used to be another source, thdugh a precarious 
one. Water is supplied from the Jawai reservoir through 
a 160 kilometre long channel which Is lined for most 
of its length. However, in a length of about 65 
kilometres, the old lining ?.s in lime concrete. The 
water loss on this channel, des-lLe lining, is quite 
high. It has b@«n reported that cn releasing 1,8 
cumecs (60 cusecs) from Jawai reservoir only 0.66 cumec 



'('22' curse-c-9-)-“re-sr-crh - Jodtvmrr. Some water is used enroute 
for domestic purposes. 

5.31 The Table below shows the Quantity of water stored 
in Jawai and Hemawas reservoirs and that supplied to 
Jodhpur town from 1-967-68 to 1973-71 t- 

Ta ble 5.3 

Water stored in Jawai .and Hemawas 
Reservoirs and supolied to Jodhpur 

Me urn 


Year 

Jawai Hema wa s 

Reservoir Reservoir 

Suoolied to 
Jodhpur 

Ja wa i Hema wa s 

Availa ble 
for irri¬ 
gation. 

1967-68 

166 

4 0 


9 11 


186 

1968-69 

112 

24 


42 

5 


89 

1969-70 

17 

2 


23 

1 

(-) 

5* 

1970-71 

112 

4 0 


9 

6 


137 

1971-72 

48 

6 


13 

1 


40 

1972-73 

24 

8 


37 

6 

(-) 

11 * 

1973-74 

190 

40 



2 


228 


Dead 

storaoe of 

J a wa i 

r eservoir 



14 Mcum 


Live 

storage of 

J a wa i 

reservoir 

. - 


1 84 Me um 


Live 

storage of 

Hemawas reservoir 

- 


40 Mcum 


* Drawn from dead storage. 

It will be. observed that d ur i na those seven years there 
was no irrigation from the two reservoirs in 1969-70 and 
1972-73 as all available water had to be supolied to 
Jodhpur town. In 1971-72, only an insignificant amount 
of water could be spared for irrigation. Thus, 

In three years out of seven cultivators in the commanded 
area of these two reservoirs were very hard hit 
and that.at a time when they needed relief most, 
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because of failure of rains. The sci project which 
is un r ’er construction in an adjoining catchment 
will afford some relief by supplying 51 Me urn to 
Jawai reservoir. Even so the arid Pali district 
will remain exposed to the severity of droughts. 

5.32 If the Jawai water which is committeed for 
Jodhpur water sunoly is made available for irrigation 
in the Jawai commanded area, it would afford further 
relief in Pali district. In .lieu, Jodhour town can 
draw water from Raiasthan Canal which would be a 
deoendable source and which can cater for the growing 
water recuirements for domestic and industrial 

use. The Rajasthan Canal water will, however, 
have to be brought, via Phalodi Lift Canal, over 
a distance of about 200 kilometres and lifted 
nearly 135 metres. It would naturally be exnensive 
for irrigation hut not too expensive for domestic 
and industrial use. The conveying channel or 
pipeline can also nrovide rural water sunoly en route. 
This should be considered along with any exoloitation 
of groundwater that may be feasible for the ournose. 

5.33 Rajasthan Canal water would be used mainly 
for irrigation hut there would be other regiirements 
to meet. There are minerals in the area and some 
more might get discovered 1 . There are irosoects 

of striking oil in Jaisalmer district. For exploiting 
these, new townships may arise. "'ater would be 
reouired there both for domestic and industrial use. 
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Cr opning 
Pattern in 
Ra ja s tha n 
Canal Area 


Groundwater is not likely to meet these priority 
requirements in some areas both on account of 
quantity available and quality. These reonire- 
ments, as they arise, will, therefore, have to 
be met mostly from Rajasthan Canal. It is 
difficult at this stage to pinpoint the locations 
where water mav be needed but these priority 
reouirements have to be borne in mind. Supply 
of water for these purposes may require enlarge¬ 
ment of canacity of some of the smaller channels 
but the larger channels would hardly be affected. 
Also, it would make only an insignificant dent 
on the total irrigation on the canal. For 
instance, if 6 cumecs (200 cusecs) get diverted 
for these uses, the intensity of irrigation 
will come down only by about one per cent. 

5.34 The croooing pattern which has been 
adopted in the jiro.iect Renort of 1970 is mainly 
for food and cash crons. The provision for 
fodder in the cropping pattern is only 4.5 
per cent in kharif and one per cent in rabi 
in an irrigation intensity of 110 per cent. 

In our Interim Renort on "Milk Production 
throuoh Small and Marginal Farmers and Anri- 
cultural Labourers," we have drawn attention 
to the investigation in the relative profitabi¬ 
lity of dairy, mixed and arable farming, 
carried out by the Indian Council of Agricul¬ 
tural Research over a period of six years 
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( 1962-63 to 1967-63) at Nasir’vjr in Patiala district. 

This study.had shown that in t is particular case 
the average annual net return per hectare was 
Rs. 1,480 for dairy farming, Rs. 1,348 for mixed farming 
with 70 per cent fodder and is. 1,107 for arable farming. 
Both dairy farming and mixed farming give higher 
income than arable farming, but in the case of exclusive 
dairy farming the farmer has to purchase his reouired 
foodgrain from other sources. In view of this, we 
recommend mixed farming for the canal commanded area. 

The cropping pattern adopted in the Project Report 
and that considered suitable for mixed farmino are 
given below: 

As per 1970 Project Now recommended 
Reoort ” 


Kharif 


Percentage of Percentage 



CCA 


of CCA 

Vegetables 

1. 0 

Vegetables 

1.0 

Cotton 

16.5 

Cotton 

11.0 

Gr oundnut 

5. 0 

Gr oundnut 

4.0 

Pulses 

7.5 

Pulses 

8. 0 

Fodder crops 

4.5 

Fodder crops 
(Zaid and 
k h a r i f) 

15. 0 

B a j r a 

12. 5 

Ba^ro or 
Jowar 

10. 0 

Total Kharif 

47. 0 

Total Kharif 

49. 0 
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Method of 
Irriga tion 


Rabi 


Wheat 

30. 0 

Wheat 

24.0 

Mustard 

1 0 . 0 

Oilseed s 

10 . 0 

Gram 

20. 0 

Pea s 

7. 0 

Sugar bee t 

2. 0 

Berseem 

1 . 0 

Berseem 

1.0 

Other 

fodder 

14. 0 

Tota1 Ra bi 

63. 0 

Total Rabi 

56. 0 

Intensity of 

Irriga t ion: 

110. 0 

105. 0 


The recommended crooning pattern is based on 
an intensity of irrigation of 105 per cent. 

The details in respect of water depth and 
brief reasons for the shift in emphasis are 
given in Appendix IV. 

5.35 Rajasthan Canal water being precious, 
it has to be used in the most economical manner 
by minimising losses in watercourses, field 
channels and in the field. In the Command 
Area Development Programme, provision has been 
made for lining watercourses and land level! ii 
Normally, furrow or border strip method*? of 
irrigation would be adopted depending unon 
the soil and the crop. However, it may be 
economical for the farmer to use sprinkler or 
drip method of irriaation for vegetable and 
orchard crops. During high temperatures and 
high winds, however, evaporation losses from 
sprinkler sprays become heavy and also uniform 
application of water becomes difficult. Under 
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these conditions sprinkler irrio-tion may not bo 
feasible. Sprinkler and drip irrigation should 
be tried out experimentally to find out its economics 
and suitability under various conditions obtaining 
in the region. For this purpose, we recommend 
that a few pilot schemes should be sanctioned 
forthwith. If found economical, sprinkler irrigation 
should be encouraged among the farmers by demonstra¬ 
tion and making the necessary facilities available. 

Raising of 5.36 The current water rates on Rajasthan Canal 
Water Rates 

for flow irrigation are very low. These vary from 
crop to crop and ranoe between Rs. 15 per hectare 
?vr khar i f fodder crops and Rs. 37.50 per hectare 
fOr ber-s^-em. For no loss on this irrigation system 

the average rate for flow irrigation would be of 
the order of 200 oep hectare. On the lift 
canals, because of additional cost on lifting 
water, the »ate would work out to a higher figure, 
but this incremental rate would be around Rs. 150 
per hectare. WV would recommend the raising of 
water rates for flow irrigation and shifting 
part of the burden of lift irrigation to flow 
irrigated areas. The Drinciples of fixing 
water rates are discussed in the Reoort of the 
irrigation Commission and should bo taken into 
consideration in revising th. ; - water rates, 
of 5.37 In the li-'ht of our re c omr.v'-nda t ion for 

deletion of unsuitable areas from tne CC\ of Phase 
II, bringing a substantial area under lift irri¬ 
gation and adoption of a cropping pattern with 


Recast ing 
Ra ja stha n 
Canal 
Pr oject 
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Cr opping 
Pattern 
Gang and 
Bha kra 
Canals 


• g-ra-ter empha-s 1 s on fodder crops than before, 
the project needs to be recast* But before this 
can be done surveys and investigations of lift 
area have to be carried out. We recommend 
that funds should be made available for the 
purpose immediately, as it is important that 
the revised project should be ready without loss 
of time, in order not to hold up the construc¬ 
tion of Phase II of the project which should 
be completed within 10 years. We also recommend 

l 

that the development programme should be taken 
up in suitable phases so as to complete it 
within 15 years. It should go faster than at 
present to fit in with the construction progra mme 
of the canal. 

5.38 In the Ganganagar district, there are 

two other canals, namely, the Gang Canal and 
the Phakra Canal, which pro/ide irrigation to 
670,000 hectares of CCA. The intensity of 
irrigation obtaining at present is about 80 

t 

per cent although designed originally for 62 
per cent. The cropping pattern is arable 
crops oriented. This area is to get 500 Mcum 
extra water out of the Ravi Beas waters allotted 
to Rajasthan- With this addition®-! supply, 
it should be possible to increase the intensity 
of Irrigation to about 100 per cent in conjunction 
with the groundwater that has now become availa¬ 
ble due to rise in water table in irrigated 
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areas. It is suggested that in these areas 
also a cropping pattern suitable fot mixed firming 
as recommended for Raiasthan Canal should be adopted 
for greater prosperity 0 f the farmers there. 

Other Water 5.39 The Rajasthan Canal will irrigate areas in 

Resource s 

the D^H^zone of the desert. The water resources 

of the C^D^E^zone in the eastern oart of the.desert 
comorise slightly better rainfall, some groundwater 
and water from the Luni river and its tributaries 
like Jawal, Sukri, Eandi, Guiya Nala, etc. The 
water of these streams is being utilised through a 
number of storage dams already constructed on them 
and through inundation irrigation during monsoon 
months. Their monsoon flows also recharge the 
groundwater and some irrigation is done through 
wells. Thus, out of a cropped area of 3.69 
million hectares in this zone, about 0.17 million 
hectares was irrigated in 1969-70 through various 
means. This area would, therefore, have to 
depend mainly on rainfall which in normal years 
would be sufficient for raising one low-water- 
requiring short duration crop like bajra and 
sesamum in kharif and some gram during rabi with 
residual moisture. However, when the Navgaon dam 
in Guj-rat gets built, some water of the Narmada 
river would be available for irrigation in BTmer 
and la 1 or districts. ^lso, irrigated areas can be 
increased slightly with some more development of 
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groundwater and better management to reduce losses. 

The productivity oer unit of water can be improved by 
adopting a fodder oriented cropping pattern, through 
extension and demonstration work. 

5.40 There has been a suggestion that the waters 

of the Ganga below Hardwar* surnlus to the reouiroment 
of Uttar Pradesh, should be diverted for the benefit 
of arid areas in Haryana and Rajasthan. But the 
U.P. authorities have indicated that the entire 
suooly of the river in this reach would be utilised 
in that State itself, leaving nothing for diversion 
to other needy areas. Three large dams, the 237 
metres high Tehri dam under construction, the 169 
metres high Kotlibhel dam proposed to be taken up for 
construction in the Fifth Plan and the 245 metres 
high Uttayasu dam under investigation would, according 
to these authorities, store enough water to enable 
full utilisation of the river flows in U. r) . It would 
be desirable to make detailed studies regarding the 
utilisation of the waters of the G 3 nga, in its upper 
reaches, taking into account the available groundwater 
and the needs of the neighbouring 3rid areas. 

H \R VA.'A 

5.41 In Haryana, some narts of the districts cf 
Hissar, Rohtak and Bhiwini which had dosertic cohdi- 
tions are now prosperous because of irrigation faci¬ 
lities which were introduced there. But some portions, 
particularly the larger part of the new Bhiwani district, 
continue to be without adeouatc irrigation facilities. 
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Even the groundwater available in the no areas is sa 1 :nc. 
The general slope of land in Haryana is from northeast 
to southwest. But in the southern Dortion the slope 
is in the reverse direction. The existing canals 
terminate where the slope changes. The higher areas 
to the south, where desert conditions orevail, can 
be irrigated only by lift canals. The State has 
recently undertaken the construction of some lift 
irrigation schemes for the area, namely, the Jui 
Canal, the Indira Gandhi Canal and the Birendra 
Narair. Chakravarty Canal to provide irrigation in a 
gross area of 119,000 hectares. The State is planning 
(A. large lift irrigation scheme, called the Jawaharlal 
N-^ru Canal, costing about Rs. 30 crores, for irrigating 
I43i,700 hectares (gross) in Rohtik, Mahendragarh and 
Bhiwani districts, with a possibility of extending 
irrigation to 28,000 hectares in the neighbouring 
drought areas o* Jhunjhunu district in Rajasthan. 

The Source of water for these lift canals is the 
Yamuna Mver for a period of 40 to 60 days during 

I 

the monaopn a,nd the share of Ravi-Beas waters for the 
rabi seasoV. There is, however, no agreement as yet 
between the States that claim a share of Yamuna waters. 
Also Punjab and Haryana have yet to agree on their 
share of the Ravi-Beas waters. These differences 
require urgent attention as delay in arriving at 
agreements would hamper development of the water 


res ource s. 



84 


GU JARAT 

5.42 In Gujarat, parts of the districts of Banaskantha 
ju 

and M^hsana fall in tho desert area and have more or 
less similar conditions as obtain in the western parts 
of Rajasthan. In both these districts, tho State 
Government has already taken up irrigation projects 
like Dantiwada, Sabarmati and Saraswati which will 
provide irrigation in a CCA of 133,220 hectares. 

Another project, called the Sipu Project, is likely 
to be taken up in the Fifth Plan. These projects will 
make a significant contribution to the well being of 
the peoole of these areas. But the real develoDment 
will take place only when the waters of the Narmada 
ars harnessed with the construction of Navqaon dam. 

It is honed that a settlement of tho Narmada water 
disoute will take nlace at an early date. 



SECTION VI 


RAINFALL AND CHOTiNG 


T..TV ELI’S 


6,1 Cropping pattern is largely doteririned, under 
rainfed condition, by the amount and the monthly distri¬ 
bution cf rainfall, rather than the average annual' "rkinfal 
Out of the experience over the years the farmers have 
evolved for the arid areas certain cropping patterns 
with very small margin cf variability. Since the range 
of variability of rainfall is largo in areas of low 
rainfall there is danger of crop failure because of a 
rigid cropping pattern. 

Ra infall 6.2 It is necessary to understand the rainfall 

Pat terns 

patterns of the area with which this Report is concern¬ 
ed. The Commission is already engaged in delineating 
the country on the basis of the distribution of the 
twelve months' rainfall. Rainfall is examined for every 
tehsil (taluk) for every month. It is expressed in 
symbols for the sake of convenience. The following 
symbols are used i- 

Symbo1 M onthly rainfall (cm) 

A 30 or mere 

B 20-30 


C 


1C - 20 


D 5-10 

E Loss than 5 

6,3 The - rainfall limits have been fixed with 
due regard to crop requirements, Rainfall of 30 cm 


each in three or more consecutive months is good 
for paddy and 20 - 30 cm range can sustain a crop 
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like maize. A monthly rainfall of 10 -20 cm apread 
over three to four consecutive months can sustain the 
less-water-requiring crops like jowar, pulses, some oilseeds 
like sesamum. A rainfall around 10 cm per month (i.e. 
lower range of C or upper range of D) for three or mcro 
consecutive months can be helpful only to crops like 
bajra or coarse pulses like moth or guar. Rainfall of 
less than 5cra r .per month cannot ordinarily support any 
worthwhile* product ion of arable crops. The lower limits 
of D and upper limits of E are just good for seme 
grasses and trees. The number of months during which a 
particular range of rainfall is received is indicated 
by a numeral subscript. For example, means 2 months of 
A type rainfall. In the desert area with which this 
Report is concerned, rainfall of 5 cm or moro is received 
only in the period of four months of June-Soptombor 
and in this too, only four pattorns occur. These are* 

(i) D 2 E 2 , (ii) D 3 E a , (iii) and (iv) C g The distri 

bution of tehsils in these pattorns is shown in Table 6.1, 
The names of the tehsils are given in Appendix V, Essen¬ 
tially, the pat*.eras in this region are only two. D 2 ^ 
accounts for 23 tehsils. C Q D accounts for another 51. 

2 i 1 

This covers 74 out of the 79 tohsils of the area. These 
pattorns are based on data for a period of 50 yoars or 
more as issued by the India Meteorological Doaprtment. 
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Tablo 5.1 

Number of Tehsils in Different 
Rainfall Patterns 



D 2 E 2 

c 3 Ei 

C,D,E„ 

I j.2 

Wl 

June 

<^5 

<5 


<1 5 

JULY 

5-10 

5-10 

5-10 

13-2 0 

AUGUST 

5-10 

5-10 

10-20 

10-2 0 

SEPTEMBER < 5 

5-10 

<5 

5-13 


harvana 

Hissar 
Bhiuani 
Roh t,ak 

RAjASTHAN 

Gar.gat 1?-,'ja." 

Uh'irj 

Bikaner 

3 o d h p u r 

Jaisalmer 

Ba rmer 

3hunjhunu 

Sikar 

Na 3 aur 

Pali 

Oalor 

GU3 ARAT 

Banaskantha 

Mehsnna 


3 



2 

3 

1 

1 

5 

3 

1 

4 

6 
8 

5 
4 


23 


2 


6 

2 


51 


T L 


5 

3 

1 


12 

7 

4 

5 
2 

5 

4 

6 
0 

5 
4 


1 

2 


TJTAL 


79 



00 


Existing 

Cropping 

Pattern 


6*4 The Commission is also engaged in examining 
the cropping patterns of the country on tehsil 
basis. In defining cropping pattern, a crop 
combination occupying 70# or more of the gross 
cropped area in at least two contiguous tehsils each 
has been designated as the cropping pattern. In 
order to express the cropping pattern in the form 
of notations, usually the first letter of a crop 
is taken to represent it, e.g. W “ Wheat, B = Bajia, 
C = Cotton, F = Fodder* In some cases even two 
letters are used in order to avoid confusion, 
e.g. P =s Paddy and Pu = Pulses; G = Gram and 
Gn = Groundnut; Jk - kharif Jowar and Jr = rabi 
Jowar. Pu denotes pulses other than gram and tur. 
The Common pulses in this desert region are 'noth’ 
under dry conditions, guar under slightly bettor 
conditions and mung or urad under still better 
conditions. 0 denotes oilseeds other than\cr~<undnut• 

i 

Rape and mustard are taken in rabi under irrigated 
conditions, otherwise a common oilseed of Rajasthan 
is sesamum (til). Area under a particular crop 
is denoted by a numeral subscript as shown below* 

Subscript % of gross cropped 

area occupied by a 

1 greater than 70 

2 50 — 70 

3 30-50 

4 10-30 

5 Loss than 10 

Some examples of the cropping patterns are explained 
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below in order to facilitate understandingI 


B, 


Ba-jro as a single crop 
occupies more than 70$ of 
the gross Cropped area. 


*4 






I. 

4 4 


V4 F 4 /C A 


", W. F 
4 4 4 


Pulses and 


more than 70^ 


bajra make up 
% of the area. 
Pulses occupy 50-70$ area, 
Bajra occupies 30-50$ area, 


= Ml these make up a total 

of more than 70$ of area. 
Gram occupies 30-50$ area. 
Other crons are in the range 
of 10-30$, 

= CL l^are common, but would 

make a total of 70$ or more 
in combination with cne or 
more of the remaining 
c r op s, 

= All crops are in the range 

10-30$, but the first crop, 
viz. cotton, has more area 
than other crops. Except for 
the first crop in such a 
sequence, the descending 
, order of arrangements does 
not necessarily apply to 
other crops, specially when 
the crops are many* 

6.5 The distribution of existing cropping patterns 
in different tehsils under different rainfall 


zones is presented dm Table 6.2, These patterns 
take into account the impact of irrigation water 
which is available in some tehsils. The details 
can be seen in Appendices VI and VII. 
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Table 6.2 

Distribution of Cropping Patterns in 
Tehsils Falling Within Different 
Rainfall Zones, 


Cropping Pattern Number of tehsils in Districts 

different rainfall zones 
having a particular 
cropping pattern' 



D 2 E 2 

D 3 E 1 

C I D 1 6 2 

C 2 C 

’ll 

W4 

3 

mm 

— 

— 

Ganganagar 

W 4 F 4 G 4 C 4 / 0 4 

2 

- 

- 

- 

Ganganagar 

G 4 B 4 W 4 C 4/ Jlt 4 

- 

1 

- 

3 

Hissar, Bohtak 

G 3 B 4 W 4 C 4 

- 

2 

— 


Hissar 

G 3 B 4 F 4/ C 4^4 

6 

- 

- 

1 

Ganganagar 

^ _ 


- 


3 

Bhiwani 

03^4 

wm 

- 


1 ' 

Mehsana 

VW/VS 

•m 

wm 

- 

1 

Mehsana 

B 4 t V Tk 4 F 4 Pu 4 

WW W 4 

- 

- 

~ 

1 

Nagaur 

Pali 


mm 


1 





F 4 B 4 G 4^^ 4 

- 

- 

- 

1 

Pali 

B 3°4 Jk 4 F 4 Pu 4 

- 

- 

- 

3 

Pali 

B 3 Jk 4 F 4 /C 4 

- 

- 

- 

2 

Banaskantha 

B 3 Pu 4 F 4 

“ 

— 

— 

3 

Churj, Jodhpur, 

Nagaur 

Pu 2 b 3 

2 

- 

- 

- 

Bikaner 

Pu 3 B 3 

3 

- 

— 

4 

Churu, B'kaner,Sikar 


2 

- 

- 

2 

Bikaner, Jodhpur, 
Churu, Jhun.]hunu 

B ? Pu 4 /F 4 /Jk 4 

1 

- 

- 

20 

Jodhpur, Jhunjhunu, 
C'.kar, ':ii ;pur,Jalor, 






Banaskantha 

B 1 

4 

- 

2 

5 

Jeiselmer, Parmer, 
Jodhcur, Jalor 

TOTAL SAjUUKc 

23 

3 

2 

51 = 

79 
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6*6 The following broad conclusions emerge from 
Table 6,2* 

(i) When irrigation water is available* as in 
areas of Ganganagar and Hissar, there is a 
wide choice of crops, e*g* cotton and jowar 
in kharif and wheat and gram in rabi and oilseed 
and fodder crops in both the seasons. Where 
irrigation supplies are not adequate the 
proportion of gram increases over wheat, 

(ii) When irrigation water is not available at all* 
the choice of crops even in the district of 
Bhiwani and parts of Rohtak in Haryana gets 
restricted to bajra in kharif* In those areas, 
as some winter rains are received, gram is taken 
in rabi, 

(ill; When crop production depends entirely on monsoon 
Rainfall, rainfall pattern p rese nts better 

chance of survival of crops and, therefore, the 
choice is relatively wider (e.g. in 8 tehsils 
rf Mehsana, Nagaur and Pali districts). In 
% ns an a, the soils even in this type of rainfall 
distribution can conserve enough water to support 
~it>ps like cotton, jowar or even groundnut. The 
choice of other crops includes bajra, pulses, 
foCi,er and oilseeds. Oilseeds (mainly sesamum) 
is a common feature of most of these tehsils. 
However, the crops are mostly in the range 
10..30JS ar.d to this extent it indicates the 
helplessness of the farmer in not being able to 
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raise any crop in a big way. In isolated 
pockets, people venture to take even wheat, 
but that is of no consequence. 

(iv) Within C^D^E^zone, the drier the area, the 
more restricted is the choice of crops. 

In this gradual change, the first stage 
is that the proportion of bajra increases 
to 30-50%, the other crops diminishing 
accordingly. The second stage is that the 
crops get restricted to only bajra and 
pulses, their proportion being determined 
by local situations. The pulses can be 
anyone of the three, viz. mung, guar, 
and moth with the descending order of 
water availability. In the third stage, 
bajra covers 50-70% of the cropped area. 

The farmers take a thence with pulses 
or fodder or jov/ar but with little hope 
of success. About 20 tohsils out of a 
total of 51 in zone represent sur.h 

a stage. The next stage is when farmer 
can take only bajra crop. There arc 5 
tehsils of this kind even in E^zoie, 

(v) In D 2 E 2 areas, thc choico of crops, is re¬ 
stricted mainly to bajra and pulses. Fulsos 
predominate in the range 50-7t.' of gr ss 
cropped area in some si -1 ations, but other¬ 
wise bajra goes on increasing in proportion 
with the deterioration of soil moisture 


conditions till he is loft with no choice 
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Rel ative 
Yield 
Index of 
Crops 


other than bajra. The pulse, which is 
taken as a companion to bajra under 
extreme stress condition is moth* 

6*7 In order to have an idea cf the performance 
of crops in a particular area in relation to all- 
India average, the district-wise production data 
were examined for the years 1968-69 - 1970-71, 

A serious handicap with the production statistics 
is that these figures are available for the 
district as a whole and not for individual 
tehsils* Because of this, an appraisal of yield 
performance becomes difficult when the tehsils 
of a district are distributed over more than 
one kind of rainfall zone* Barmer is a typical 
example* Its two tohsils, Pachpadra and Shoo 
fall in E^^zone. Its another two tehsils, 
c^ormer and Chohtan, fall in 1^ zone, and its 
tehsll Siwana, fall in zone* The Relative 

n eld Index (RYI) of bajra for the whole district 
45?>, This can hardly represent the poor condi¬ 
tions of D r ^ area, wher e tho yield must have been 
of a lower ardor, if taken separately* In order 
to a^oid such a difficulty only a few districts have 
been \hosen here for examination which fall wholly 
or mostly in a particular rainfall zone* Tho 
crop performance which has been examined for 
such selected districts relates tc only roinfed 
conditions and not irrigated conditions, because 
under irrigation any crop will give comparatively 
a better perforance* The analysis is presented 
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in Table 6*3. It is clear that the yield level of even 
bajra is very poor in D^^zonc, In fact, it is a clear 
pointer that growing of arable crops is not worth 
the effort in such a zone solely on the basis of rain¬ 
fall. In Hj areas, the yield of bajra is generally 

in the tolerable range of 70—80$ of all—India index, 
which shows that the best lands are put under this 
crop. Pulses and sesamum are taken as close companions. 
The yield of sesamum is bettor only in one d5ot r :.et, 
viz. Jalor. 

Table 6.3 

Relative Yield Indices of Selected 
Crops for Certain Districts (local 
yield exp re seed as percentage cf the 
all- Ind ia y i c- Id ) . 




Pulses 

Jv w a r 

Sesamum 

*> % 

?'kaor 

1 5 

23 



Ja i s <■ Imor 


- 

~ 

- 

C 2 D l E i 

dhunj hunu 

73 

y 

4 3 



Sik a r 

78 

60 

- 

- 

Nagaur 

44 

40 

19 

31 

Pali 

83 

6 4 

56 

55 

Ja. 1 or 

72 

47 

- 

105 

Bare sk ant ha 

73 

35 

44 

— 


uture 6.8 Suggestions for cropping pattern ir. the irrigated 
ropping 

attorn areas have already boon made jn the pro-'love Section. 

A favour '-lc situ., f i cv. to which pointed ott-rcion is, 
howov* r, necessary here is that the dry atmospheric 
condie.ons eliminated by nature many cf tho posts and 
diseases r. 1, therefore, are very conducive to healthy 



95 


growth. Because of this reason, areas with such condi¬ 
tions are particularly suited for seed production^ A§ 
the country needs quality seed of all kinds of crops 
in large quantities, these areas can play a big role 
in this context. This would bring higher returns, V-c 
therefore rocom end that in irrigated areas quality 
seed of all kinds of crops should be produced in large 
qua ntit ies , 

6,9 In D 2 ^ zone, grasses alone can survive. In other 
areas, other crops push out fodder crops for economic 
masons. It is often argued that farmers cannot bo 
weaned from growing bajra in ^^2 zone * because it is 
their staple food. The farmers can be easily convinced 
that the returns which will accrue to them through 
organised forage production will be much higher than 
through the production of bajra. This would, however, 

t 

require a good distribution system for foedgrains. In 
the context of aridity of the area, an assured supply 
of fodder is certainly a boon. Added to grass raising 
for forage, the seed industry pertaining to grasses 
can also be profitably developed in D^E^one, 

6,10 Underground water has been tapped in many areas 
in 4. E 2 zone. Many tubewells are coming up in this zone, 
Tubewoll water is primarily meant for drinking purpose. 
The balance can be used to grow crops on a limited scale. 
The choice of crops has, however, to be made very judi«*. 
ciously. Therefore, green feeders cannot be grown to 
any large extent, barring, of course, individual require¬ 
ments on a very restricted stale. Vegetable and orchard 
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crops are the best choice* Oilseeds 1 il:e sunflower and 
safflower can also be tried* Seeds of vegetables 
especially cucu^its can profitably be raised. Fruits 
grown under dry conditions are sweet and delicious* 
Pomegranate, citrus and papaya fruits we* id be suitable* 

6.11 In zone, the cropping patterns, as they 

exist, cater to all kinds^of local conditions pertain¬ 
ing to soil and rainfall* It is not the c ange in 
cropping patterns but increasing the yiel.; level of 
crops which is important* Here again, it is not as 
much the limitations of inputs as the limitations 

of water which act as a serious handicap* The rainy 
months are indeed few, the months when some useful 
rainfall occurs are only two viz,, July and August. 

The efforts have, therefore, to be concentrated to 
conserve water wherever possible so that water is avail¬ 
able in the months of September and October also. 

6.12 Possibility also exists of estni>l i *Mu</ M-upn 
like bajra by transplanting than by direct seeding . 
Research in this regard should be intonsi _od so that 
definite recommendations could be made as early as 
possible* This would go a long way to e-.'. sure the 
required population of crop plants in any hectare 

of land* 



SECTION VII 


SAND DUNE STABILISATION 

7,1 It is estimated that about 58$ of the arid area of 
Rajasthan is covered by sand dunes of various forms, 
sizes and orientations. Unless managed with caution and 
foresight, sand from the dunes is likely to be transport¬ 
ed to fertile land, and on to the road and railway lines 
causing widespread deterioration. On the basis of the in¬ 
vestigations carried out at the CAZRI in the central Luni 
basin* on the orientation,' distribution and origin of 
sand dunes, the following points of general interest 
emerge* The sand dunes covering an area of about 13,000- 
hectares in the central Luni basin belong prdominan tly 
to three types, namely, longitudinal, parabolic and 
transverse, varying in height from 2 to 20 metros. Of 
these, the first two types are considerably larger in 
size, and have been formed by the westerly and south¬ 
westerly winds, the axial direction being SVJ-NE, The sand 
dunes show little horizon differentiation and are consti¬ 
tuted of about 90$ fine sand and 3-4$ clay. The old 
and stabilised dunes contain 3,8 to 5,5$ calcium carbo¬ 
nate, whereas in the new and active dunes the calcium 
carbonate content is around 0,8 - 2$, V/hile the western 
part of the dune appears to attain maturity, the eastern 
part is undergoing active change. From those of the 
statilised dunes which were subjected to cultivation and 
grazing over the crests, flanks and windward sides, the 

* Pand’ey, S,Singh, Chose B (1968) Orientation, distri¬ 
bution and Origin of Sand dunes in the Central Luni 
basin, Symp, Proc.Prob* Indian Arid Zone 84-91, 
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surface sand has been exposed to wind and blown out forming 
small but active shifting dunes. 

7.2 On the basis of experiments* carried out over ten 
years, techniques were standardised of afforesting shifting 
sand dunes. They consist in (i) fixing barrier strips in 
parallel or chess board design, (ii) afforestation by direct 
seeding and planting, and (iii) protection against biotic 
interference. It is being observed that in areas receiving 
150-250 mm rainfall, subsoil moisture is available in shifting 
sand dunes. Closure of the areas followed by mulching with 
local shrubs just before rains is the first step. Sonia 
( Cro to lari? burbifl ), kheemp ( L opt ad onj a pyrotechnic ), bordi 

(Ziz vphus num mularia ). buii (A erv a p scudotomentosa ). phog 
(CaJJj^nijm &oJ.Xfl fi Qfiida£), sow an (Lasijjrus. ^indicu^) and 
murat (P anicum turoidum ) have proved to be economical and 
useful for erecting such barriers or for mulching as these 
are locally available. The indigenous and o.ectic tree species 
which have proved successful are* kumat ( Aca c. '.a Sen egal ) 
sirls ( Albj •: zj a 3 ebbek ). Israeli babul ( Acac ja torti lj g ) . 
k he j ri ( Pros o nis cino r ar j a), sissoo ( DaIbernia ais sop), 
ardu ( Ai1anthus o xCelsa ). bor ( 2i zvp hus maure t iana ) 
and farash ( Tam a rix arti cu lat a). The successful grass 
species are* sewan, murat, safed dhaman (Co nehrus ci lia xia) 
and kala dhaman ( Conchru s se tioerus ). 

7.3 Experiments done on sand dune fixation in Hastera*^ 
a village in Chomu tehsil of Jaipur district, •' *'• km from 
Jaipur city, arc encouraging. Because of overgrazing 

and human and animal interference of vorious kinds, the 

* Hhimaya, CP, R.N.Kaul', Ganguly, B.N. (l9o’) 

Sci and Cult, 27, 224-228. 

** Sankhala. K.3. (1964). Symp. Proc.Prob.Indian Arid 
Zone 191 -199, 
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village, once well p c-pul a lot'., i J new a deserted cue, 

The formation of new fjimo-, and r .rch of old or s c-n 
be seen during the hot season (April-Junc). The 
average annual rainfall is 60 cm and the average maximum 
and minimum temperatures are 44°C and 2°C, during summer 
and winter. The average humidity is 54,8%, The unstable 
dunes were planted with rhizomes with one or two leaves 
of munj ( S ac c ha rum mu nj a ) which w ore available locally, 
in contour lines on both windward and leeward sides 
1-3 metros apart depending on the size of the dune. The 
planting was done 30 cm in lines and 40-50 cm deep to 
cover the rhizomes. The area was closed to grazing with 
the help of the Panchayat but not fenced. Old leaves 
died in a few days and now leaves appeared within 10-15 
days. Those not showing any green leaf were replaced, 

.’his was In July 1958, Next year some seeds of kumat 
ar.d But e won qsp o rma| were sown in addition to the rhizomes. 
Germination «as good. This was followed by planting 
of 'nurser/ raised seedlings of sissoo and Ho 1 o ntc 1 q a 
intoqr jjfoIf f on the leeward side of the munj clumps of 
the previous year. The whole area was partly fenced with 
mud wall arid partly with barbed wire. Dunes seemed 
to respend well to those treatments but those in the flat 
region, iaving high pH and salinity failed to do so, 

Ip.om.oea b -,loba planted on the dunes covered thou. The 
sissoo trees have also shown signs of establishment. All 
the dunes cf tno village have been gradually tackled in 
the same wav. 

7,4 Sand dune fixation and grass development now being 


implemented along the main canal indicate that there is 
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Moisture 
Ava ilo bi- 
lity 


no basis for the apprehension that trees planted 
wiil trap sand and cause silting up of the canals 
by the tripping of trapped sand along the canal 
sides. In fact, in the untreated areas sand tripping 
has been observed, whereas in the treated ones, 
thero was no sand tripping at all* The strip should 
be wide enough, not less than 25 metros, in order 
that the trapped sand is further away from the 
canal, otherwise there is danger of sand tripping 
into the canal, and obstructing the flow of water. 

7.5 That shrubs planted as fence constitute 
foci for sand dune formation and thereby threaten 
lha vory area which is intonded to bo protected 
against blowing sand was the experience at the 
Jodhpur air field. In the absence of shrubs the 
same sand would have spread uniformly instead 

of duno formation. 

7.6 Afforestation is likely tc succeed on sand 

dunes provided adequate water is I nhir-. The 

information on this point is sketchy ar> d not 

at all decisive. As already mentioned, 
shifting dunes have boon found to support some 
kind of vegetation showing water availability 
in the subsoil layers. 

7.7 The stabilisation of shifting dunes through 
vegetation was attempted at Osian, Jodhpur, 72 

km WMVJ of Jodhpur. Two dunes, one stabilised 

having some natural covering of bhuma bauli 

* Krishnan, A, Bhatt, P.N. and Rekhcche, P (1966) 

A soil moisture regime and microclimatological 
Study over sand dunes in western Rajasthan, Ann, 
Arid Zone, 1-9* 
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( Ac a cia i ac auemontii ) and murat, and another uhstabilisod 
and almost barren wore selected* Tho unstabilisod dune 
shows a sharp discontinuity in moisture 1,5 - 2 u below 
surface, the lower layers having more than 5# moisture# 

The stabilised dunes have 1-2# moisture below 1*5 m, but 
some pockets of moist zone (2.5 to 4#) below 1,2-1*8 m 
were noted in course of January, March, June and August 
observations.^showed highly moist (5-7#) zones at 25 cm 
depth. Again highly moist (5-7#) layers occured at 
4-7 m depth during March-July. The moisture concentration 
in stabilised dunes during hot weather might have come 
from below or due to downward movement of rainwater, the 
upper layer moisture being used up by vegetatioh. In 
stabilised dunes (near Barmer and Gadra Road) having 
plants and hence allowing evapotranspiration the moisture 
content was below 1# up to 91 cm and never went above 
3# up to 183 cm. Wilting points of dune sand being 
about 1.0 and of Jodhpur soil 2.5, the survival of plants 
was doubtful* The mcisture balance could be maintained 
by tapping moisture from below. Moisture from upper 
layers is depleted in vegetated sites by tho quick 
growing annuals and grasses. 

7,8 In the unstabilised dunes high moisture content, 
about 2#, was recorded within 30 cm*. The root systems 
of grasses like safed dhaman, kala dhaman, Panicu m entj - 
dotal e, etc, are between 117-196 cm. Sewan roots go 
down to 403 cm. Those grasses dry up in summer months 
due to adverse soil moisture. Viator balance studies 

* Lahiri, A.N, (1964), Syirp. Proc, Prob, Indian 
Arid Zone, 153-159. 
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at varying depths carried out by the torsion balance 
technique with khejri at Jodhpur in 1963 reveal that 
since the entire rainfall of 157 cm during that year 
was lost by evapotranspiration from soil layer above 
5 cm, the trees must have extracted for their survival 
water below 2 m by penetrating the kankar layer at that 
depth* Grasses which are able to withdraw water from 
a depth of 1 m at most dried up after regeneration 
on receiving rainfall at the end of 70 days because 
of the critical amount of water (22 mm) left up to 
that depth after evapotranspiration* 

7,9 Water being the most limiting factor in sand 
dune stabilisation and water being the costliest and 
most important input in any desert development 
programme, the question of using water for sand 
dune stabilisation does not arise at all unless the 
sand dunes are a danger to towns, roads and railways. 
However, water would be available during the first 
five years or so of the construction of channels in 
the commanded area of Rajasthan Canal for uses other 
than arable farming. To stabilise shi.fting sand dunos 
in the commanded area and along the canals, branches 
and major distributaries, they should be brought 
under grass and tree cover during that period. The 
programme for stabilising such dunes has been outlined 
in Section VIII, 



STCTTCT VIII 


FCRFST DEVFIOPMENT 

RAJASTHAN 

8,1 Forests occupy a negligible position in the 
total land use in the eleven arid distriets of 


Rajasthan as the following 

figures 

show: 


Reserved forests 

1177 

sq km 

0.56/6 

Protected forests 

1438 

sq km 

0.69/6 

Vnclassed forests 

441 

sq km 

0 . 2 ]£ 


The forest areas are confined mainly to Barmer, Jalor, 
Nagaur, Jhunjhunu, Sikar and Pali districts, with 
little bits in other districts. In Gangar^ar 
district, an area of about 2,400 hectares near 
Hanumangarh was transferred to the Forest Department 
in 1956 for raising irrigated plantations on experi¬ 
mental basis. The first plantation was raised in 
1958 on 320 hectares under semi-irrigated conditions,* 
Since then irrigated plantations have been raised on 
canal land in Bikaner and Ganganagar districts by the 
Forest Department, 

8.2 The indigenous forests belong to subtype 
Tropical Thorn Forest of the major forest type Dry 
Tropical Forest, Open savannah consisting of grasses, 
mostly sewan ( Lasi urus sl ndicus ) and dhaman(Ce nchrus 
cil iaris ) with scattered trees and shrubs are found. 

*Bharat Singh. The First Irrigated Plantation of 
Rajasthan. Indian Forester, 89(10), 1963. 
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Approach 
to Future 
Forest 
Develop¬ 
ment 


Tree species like Eucalyptus, Israeli babul 
( Acacia t ortilis ), sissoo (Dalber'J.i a sissoo ), 
etc, have been introduced in the irrigated 
plantations along canals and roads. Elsewhere, 
in the region, because the trees are very 
scattered, fuelwood is generally obtained by 
lopping of khejri ( Prosopls cineraria ), which 
has tremendous power of survival and growth in 
spite of continuous lopping, and by uprooting 
of phog ( Calliqonum polyqonoides ). The latter- 
practice is risky in the sense that it creates 
the foci of sand blowing in the desert. Some 
charcoal for fuel purposes is also produced from 
phog, vilayeti babul (Pro sopis julif lors ) and 
bhuma bauli ( Acacia jacquemontii ), 

8,3 Since the Forest Department controls 
only an insignificant area in these arid 
districts, its major activity would hove to be 
on lands of other departments and extension 
work. The future forestry activities in the 
desert area should be as follows: 

(i) Plantations including canalside 

plantations, farm forestry, roadside 
plantations, and shelter-ielts and 
wind-breaks, 

(ii) Creation of grass reserves and fodder 
banks, 

(iii) Sand dune stabilisation. 
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Canalside 

^Plantations 


8.4 Canalside plantations are being raised at 
present in the districts of Ganganagar and 
Bikaner on both sides of the main canal and its 
branches, distributaries and minors. The Project 
Report* on the development of the commanded area 
of Rajasthan Canal envisaged a programme of 14,00© 
row km in 10 years. It was estimated that along 
the main canal the acquired land, at least 25 
metres on either side of the canal, would suffice 
for 5 rows on each side. On the branches and 
distributaries, the land acquired on either side 
would be sufficient for 3 rows of plantation. 

On smaller channels it was considered possible 
to take up one row on either side. The main 
canal is about 470 km long, the branches and 
distributaries about 730 km and the smaller 
channels about 2,400 km, 

8.5 Canalside plantations were introduced in 

the region more than a decade ago when tree planting 
was taken up on the Gang canal and its larger 
channels in Ganganagar district. On Rajasthan 
Canal, plantations only in borrow-pits on either 
side of the canal are termed as canalside 
plantations. Instead of only 25 metres width 
envisaged in the Project Report, these plantations 
sometimes extend upto 300 metres. However, the 

t 

* ’Development of Rafas than Canal Command Area - 
Project Report’, Agriculture Department (Special 
Schemes), Rajasthan,- 1971, 
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plantations on the dunes or high ground along the 
canal are not treated as canalside plantations. 

These have been taken up as an item of sand dune- 
stabilisation. We feel that all irrigated 
plantations along the canal, its branches and 
distributaries should be classed as canalside 
plantation^ as they serve the same purpose and the 
width of land or its height has no significance in 
this respect. 

8.6 The technique of plantation and species to 
be planted may, however, differ according to land 
configuration. The spacing adopted for plantations 
in borrow-pits is 5 m x 3 m, whereas on high ground 
and dunes along the canal it is 5 m x 5 m. For the 
borrow-pit plantations, irrigation is done by 
siphoning water from the canal. The quantity of 
water used in this case is much more then in 
plantations on high ground where diesel pumps are 
used for watering the plants. The species preferred 
for borrow-pit plantations are sissoo, babul ( Acacia 
nilotica) and Eucalyptus. For high ground the 
preferred species are Israeli babul, vilayeti 
babul, ber ( Zizyphus sp.) and farash ( Tama rix sp.); 
grasses like sewan, dhaman anH muni (Frianthus 
muni a ) are also sown or planted. Of all the tree 
species tried, vilayeti babul is found to affect 
the growth of grasses. As already pointed cut. in 
the previous Section, there is no basis for the 
apprehension that trees planted will trap sand 
which might blow or slip into the canal. 
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8.7 The Project Report, referred to in paragraph 8.4, 
has estimated that fuelwood grown locally will cost Rs.75 
per tonne, while bringing it from outside will cost 
Rs.140, as it will involve an average .lead of 400 km by 
rail and 100 km by road. Apart from the cost, the 
burden on the rail and road network will get reduced as 
the plantations mature in this area, 

8.8 Since watering is essential for raising trees 
in the arid region, their planting will necessarily 
have to be confined to areas where water would be 
available. As in the early stages of development of 
canal commanded areas, there would be some water to 
spare for raising plantations, a large scale programme 
of tree growing should be drawn up and implemented 
during that period on a priority basis. All attempts 
should be made to complete planting within four to five 
•years of water becoming available in an area. Nurseries 
should be planned ahead, so that tall seedlings are 
available by the time they are needed. Later when 

the second rotation plantations are raised, water 
requirement would be much less as the subsoil water" 
table will have risen by then and a large part of 
regeneration will be by coppicing. 

8.9 For Rajasthan Canal area, plantations should 
be located only along the main canal, branches and 
major distributaries. No plantations along the 
smaller distributaries or minors should be attempted, 
as the available land there is not enough for more 
than single line planting. Tending and protection 
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of single line plants is difficult and expensive 
and such planting, therefore, is neither feasible 
nor desirable. The area available for canalsjde 
plantation would be of the order of 16,000 hectares, 
which would support a plantation programme of 32,000 
row km. The average cost of plantation on canal 
lands would be around Rs.1,000 per row km and the 
total amount required for the programme would be 
Rs.3,20 crores. On an average rotation of 15 years, 
the outturn of fuelwood is expected to be not less 
than 75 tonnes per hectare. At a price of Rs,5 per 
quintal at site this should fetch Rs.3,750 per 
hectare. 

8.10 For irrigated plantations in the arid zone, 
sissoo, babul, Israeli babul, ber, farash and 
Eucalyptus are, by and large, the suitable species. 
Irrigated mulberry plantations have been raised 
successfully in the past under arid conditions in 
the Punjab, However, mulberry should be introduced 
only after adequate local research. If successful, 
mulberry would provide material for sports goods 
and basketmaking, 

8.11 Some data on the growth of irrigated plan¬ 
tations in Ganganagar and Bikaner district* in the 
canal commanded area were obtained frc.r the Foiest 
Department, Pajasthar., and ara presentr-c 1 below: 
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-Table 9. 

- w i * " * 

Growth of Irrigate?) plantations 
in Can a 1 Comma n’de d 1 Area’s irt • • 



Ganganagar and 

Bikaner 
\ .1 * 

Districts 

Species\/^ e 


Average 

Height 

in Metres 

\ 

2 years 

3 years 

4 years 5 years.; 

A_ 

old 

old 

old 

old 

Eucalyptus 

4,2 

5.0 

- 

6.0 

Babul 

5 

3.9 

4.2 

5.0 

Sissoo 

3 .2 

4.7 

5.0 

- 

Israeli babul 

2.5 

3.0 

3.7 

4.8 


When compared with the growth data in -the Table 
below, it is found that the growth potential is 
almost equal ro Quality II si9soo under irrigated 
conditions. 

Table 8,2 

Growth and Yield Statistics of 
Irrigated Plantations of Sissoo - 
Quality II 


Years 

Dia. 

in 

He ight 
ft. 

~otal 

ias^l 

crea 

3ft/ 

a:. 

No .of 
stems 
nos/ 
ac. 

Stem 

timber 

(accu¬ 
mulated) 
cft/ac 

Smallwood 
with barks 
(accumu¬ 
lated) 
cft/ac. 

Thinning 

(accu¬ 

mulated) 

cft/ac. 

5 

2.2 

22 

24 

909 

- 

209 

95 

10 

4.5 

37 

4 ; 

371 

32 

782 

275 

15 

6.9 

47 

54 

208 

305 

1091 

531 

20 

9.6 

56 

6a 

125 

911 

1125 

903 


Source: Growth cm' v iela 5t" is tics of Common Timber 
Spc'i s - \Zvl.n, Forest Research Institute, 
Dchr a Dun, 1970, 
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Converted into metric units, the yield from such 
plantations on a 15 year rotation is likely to be 
the following: 

Timber - 20 m^/ha 

Fuelwood - 115 m^/ha 

(smallwood 
and thinnings) 

8.12 To have an idea of the magnitude of the 
fuelwood problem, the requirement per unit of 
population has to be considered. Calculated on 
the basis of the study of ’Domestic Fuel Consumption 
in Rural India' by the National Council of Applied 
Economic Research (1965), the fuelwood consumption 
in this region works out to about 1S5 tonnes or 
about 280 cubic metres per 1000 persons. The area 
of plantation required on a 15 year rotation will 
thus be 36 hectares per 1000 persons, exploiting 
2.4 hectares every year. On this basis, the extent 
of plantation required for fuelwood alone will 
exceed 350,000 hectares, However, existing farmland 
trees as extensively seen in Nagaur dis +r, ict, 
agricultural refuse lik^ cotton stalks, and coal in 
urban areas will meet a substantial part of the 
requirement. Therefore, even a quarter wf Lh° a bove 
area, if brought under new plantation, would go a 
long way to meet the requirement of f.-sl and small 
timber in the region and discourage t!r> uprooting 
of phog. But the land available along the rare Is 
for plantation is only about 16,000 hectares which 
is a small.fraction of the requirement. Therefore, 



Farm 

Forestry 


m 


farm forestry will have to be encouraged in a big 
way to meet part of the requirement, 

8.13 Khejri is an indigenous tree eminently 
suitable for adoption as the primary species in 
farm forestry. It is found that neither the town 
of Nagaur nor the rural population in most parts 

of that district has any problem regarding fuelwood 
supply, because of the large number of khejri trees 
growing on cultivated lands, 

8.14 Under the farm forestry programme, in 
addition to continuing the present practice of 
growing trees in the fields, tree planting on bunds 
and boundaries of fields should be encouraged to 
serve ss wind-breaks. The farm forestry programme 
should be so organised that a substantial programme 
of planting of khejri and other suitable species 

of trees is taken up by the farmers themselves. 

The farmers should be induced and encouraged to 
take up “his work on their own. Such a farm 
forestry programme should receive special emphasis 
in the Rajasthan canal commanded area in order to 
protect lands under arable crops against wind 
erosion ar.d sand casting and to augment the supply 
of fuelwood and leaf fodder. For the successful 
implementation of such a large programme of farm 
forestry it would be necessary to develop a strong 
extension organisation under the Forest Department 
with Softools and adeqU-toly trained personnel. 

The programme should be organised on the lines 
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Procurement 

and 

Distribution 


Roadside 

PICMltat i Ul»«i 


recommended in the Commission's Interim Report 
on Social Forestry. 

8.15 The uprooting of phog should be gradually 
controlled by banning its movement outside the 
State. It would be necessary to have arrange¬ 
ments for distribution of fuelwood amongst big 
towns, defence establishments and bigger settle¬ 
ments. Initially, fuelwood would have to be 
brought from outside the desert area to augment 
local supply. A well planned programme of 
procurement and distribution should be drawn up. 
The procurement and distribution agency for the 
fuelwood should be the same as for food and 
fodder. 

8.16 Roadside plantations are necessary to 

or reduce deposition of wind blown sand 
on the road, to piuvJd© the much needed shade 
and for aesthetics. To be effective against, 
sand casting on the road there should be at 
least five rows of trees on the windward side. 

On the leeward side, three rows are desirable. 

For this, an adequate width of land on either 
side of the road should be acquired where already 
not available. The suitable species for 
roadside plantations are rieem ( Azadi r achta 
indi es), siris (Albizzia lebbek ), ardu 

( Ail an thus exon In ' 1 ) and Israeli babul. These 
trees provide good shade and have a long useful 
life. Where sufficient land is not available 



113 


for planting five rows of trees on the windward 
side and three rows on the leeward, only one or 
two rows of widol/ spaced trees can be planted 
for shade. 

8,17 Roadside plantations should be considered 
as social benefits, Fuelwood and small timber 
derived from these plantations would be only a 
Secondary consideration. These plantations should 
■aot, therefore, be treated as a commercial 

proposition in this region. 

\ 

8.13 It is seen that in Rajasthan Canal Project 
area 1 the programme is to construct about 800 
kilometres of main roads in 10 years, and the 
Project accordingly provides for the planting of 
3,2C/D row km (2 rows on either side) in that 
period* ”aking into account the existence of the 
roads ounide the Rajasthan Canal Project area and 
our recommerdation in paragraph 8.16 for planting 
8 rows pf trees, 5 rows on the windward side and 
3 on the other, a programme of 8,000 row km of 
planting o'fcr 1000 kilometres of roads should be 
attempted. T he total cost is estimated to be 


Wind-Breaks 
and Sheltcr- 
Bc-lts in 
Canal 
Commanded 
Area 


Rs,96 lakhs only at the rate of Rs. 1,200 per row 
km. Nurseries and supply of watering trucks 
should be planned ahead. 

8.19 While wind-breaks should be planned as 
port of farm forestry and planted by the farmers 
themselves to protect their crops against the 
desiccating effect cf hot winds, shelter-belts 



are required to be established departmentally 
as it would require careful planning and 
acquisition of land for the purpose, 

8.20 Shelter-belts would require irrigation 

in the initial stages. Therefore, the programme 
of shelter-belts should be formulated and 
executed in the early stages of development of 
the commanded areas. No shelter-belts programme 
can be suggested for rain-fed areas outside the 
canal command, as water would either be not 
available or would be too expensive for this 
purpose. In the rainfed areas, the programme 
of pasture development as recommended later in 
p^ragrAph g.3Q will help to minimise wind erosion 
to a great extent. 

8.21 The shelter-belts programme in the Fifth 
Five Year Plan should.bo of the order of 20,000 
hectares. The cost is estimated to be Rs,3 crores 
at the rate of Rs,1,500 per hectare. In the next 
10 years, another 60,000 hectares should be 
taken up under the shelter-belts programme. 

Grass 8.22 The experience under Desert Development 

Reserves 

Programme and Drought Prone Areas Programme so 
far undertaken shows that grass reserves can be 
successfully created under rainfed conditions, 
provided the blocks have large areas and their 
protection is assured. Large blocks of 
government rangelands of a minimum size of 
200 hectares and preferably located far away 
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from habitation would i-«o suitably for the purpose. 

Large blocks are easy to supervise and manage and cost 
relatively less to fence than small blocks. 

8,23 In the grass reserves, of which each district 
should have adequate area, no grazing should be allowed. 
The entire production of hay should be collected, baled 
and stored in fodder banks. The hay should normally 
be kept stored for three years but should be disposed 
of in the fourth year, if not used up in the meantime 
to meet the requirements during scarcity. Thus, at any 
time there will be a stock of 3 years 1 production of ha/ 
in the fodder banks. It is recommended that at least 
✓00,000 hectares, as explained later in paragraph 9.39, 
should be brought under grass reserves. At an average 
:ost of about Rs.600 per hectare for development of 
rrass reser/es, the amount required would be Rs.12 crores. 
In addition, approximately an amount of Rs.l6 per quintal 
would be required for harvesting, baling, transport,etc. 
of hay collected annually. 

8.24 In Rajasthan, the work relating to the creation 

of grass reserves under the Desert Development Programme 
and the Drought Prone Areas Programme is being handled 
by the Forest Department. This Department has already 
some experience and expertise in this work. Therefore, 
the Forest Department in the State could with 
advantage be entrusted with the implementation of the 

proposed programmes cf grassland development and 
grass reserves. It h.s to be realised, however, that 
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the programmes of grass reserves and grassland 
•development recommended in paragraph 8.23 above 
and later in paragraph 9.39 envisage coverage of 
very large areas. The creation of an organisation 
to implement such large scale programme should 
receive careful consideration. The Commission, 
therefore, recommends that a separate Wing should 
be created under the State Forest Department which 
should employ adequate number of agrostologists, 
agronomists and range management specialists who 
should possess sufficient knowledge and experience 
jn this special type of work* Where necessary 
these specialists should be trained within the 
country or abroad. The supervisory staff should 
be employed on a long term basis to facilitate their 
gaining experience and in making use of such 
experience on a continuing basis. 

8,2b Improved grasslands and grass reserves in 
this area must be maintained in perpetuity for the 

economic benefit of the farmers and the livestock 
breeders in the arid region. Therefore, once the 
programmes of grassland development and grass 
reserves are taken up by the Forest Department the 
areas should on no account be converted later on 
into forest plantations. As the objective of these 
programmes is to provide sufficient grazing and 
hay for feeding the livestock, there is need for 
close association of other concerned departments 
such as animal husbandry, dairy development, sheep 
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development, agriculture, etc. It is, therefore, 
recommended that for th~- proper planning of programmes, 
judicious conservation and ulilis::ion of grasslands 
end hay, and for reviewing the working under these 
programmes from tine to time, there should be a 
coordinating body in the State headquarters consisting 
of the heads of departments of forest, sheep develop¬ 
ment, animal husbandry, dairy development and 
agriculture. This coordination body will have the 
responsibility for laying down policies and programmes 
and providing guidance on the implementation of the 
srogrammes/c-cherries. formation of a similar inter- 
cepartmental coordinating committee at the district 
lfc/el would be necessary. 

3.2/, It Is recommended that the grass reserves should 
be entirely under the ownership and management of the 
Savernment; and hoy for storage in the fodder banks 
should be received from those reserves, Tc supplement 
th*. quantity of hay stored in fodder banks, the Village 
panscayats and individual farmers may also be encouraged 
to conserve grass on cooperative basis for which 
necessary extension assistance could be provided by 
specialists on the departments of forest, animal 
husbandry shsc-p development, dairy development and 
agriculture. 

8.27 As already recommended in our Interim Report 
on Social Forestry: (i) scl nui'ic methods should be 
adapted in v he inprc'.'er.k.r.t of grassland and grass 
reserves, suit as selection of the most suitable 
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grass species, application of fertiliser, proper 
protection measures, tractor ploughing and scienti¬ 
fic practice of harvesting; and (ii) the orogramme 
of seed production should be properly organised 
involving the local fanners in production of seeds 
of recommended grasses. The seeds produced by the 
farmers should be purchased at reasonable rates for 
processing and distribution by well organised 
agencies as recommended by the Commission in its 
Interim Report concerning mutliplication and distri¬ 
bution of quality seed. The Forest Department should 
obtain its requirement of grass seeds for grassland 
improvement from these agencies in addition to the 
production from their own seed farms. 

Fodder 3,28 The programme of grass reserves would require 

Banks 

arrangements for storage and preservation of hay in 
fodder banks based on the productivity of grass 
reserves under average conditions. The total stock 
of hay should be built over three years, as indicated 
in paragraph 8.23. The annual area of grass reserves 
required in each district would have to be calculated 
and allocated on the basis of the expected productivity, 
8,29 The estimated hay production from 
improved grasslands in Barmor district under 
the Desert Development Programme from fifth 
year onwards is 20 quintals per hectare per 
year. The expected yield of hay under rainfed 
conditions in Rajasthan Canal Project is 15 
quintals per hectare. In Jorebir in Bikaner 
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district an area of 4r0 hectares was fenced. As a 
result of protection the yield of hay during 1971 and 
1972 was 10 and 12.5 quintals per hectare respectively. 
The annual grasses have low nutritive value whereas 
perennial grasses like dhaman, sewan and karad 
' Dichanthium annulatum ) have high protein content 
(7 - 10%). But ecological succession of these species 
is a slow process and even reseedecJ grasslands are a 
heterogeneous mass. However, according to one estimate* 
In well established reseeded rangeland with dominance of 
ailove species, average yields of 12, 15 and 20 quintals 
per hectare could be expected during years of normal 
rainfall. Taking into account good as well as bad 
rainfall years and other factors, we expect that the 
average /ield of hay on "good" grasslands may be about 
7 to 8 quintals per hectare. 

8.3o An Evaluation Committee** of the Ministry of 
Agriculture recommended that a detailed plan for the 
storage o: adequate quantity of hay as close to the 
centres of consumption as possible should be prepared by 
the Forest, Department. The depots should be established 
near roads railway stations to facilitate transport. 


* Communication from the Chief Conservator of 
Forests under his No.F.27(1)/72-Relief/CCF/11955 
dated 24.11.1973. 

** Committee for Evaluation of Pilot Projects 
sanctioned under Desert Development Programme, 
constituted under Ministry cf Agriculture, 

No.F. 1C-2/72-CAD d tc.i i-ouruary ^24, 1972. 
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We commend the suggestions of the Committee. The 
Committee also recommended that the baling of hay 
should be done by steam pressing in preference to 
hand pressing. But steam pressing would not be 
feasible in view of the scarcity of fuel and water. 
However, to reduce the bulk and hence the expenditure 
on storage and transport the baling should be dene 
by hydraulic presses. 

8.31 The grass reserves, when gradually brought 
up to the target of 200,000 hectares are estimated 
to yield annually 15 lakh quintals of hay at an 
average yield of 7.5 quintals per hectare. Since 
3 years 1 production would have to be stored, a 
phased programme for providing storage arrangements, 
with fire fighting equipment at each storage depot, 
should be initiated. It may be mentioned that in 
Gujarat, which has a long tradition of fodder banks, 
semi-permanent godowns are constructed for storage 
of hay with provision for fire fighting equipment 
at each godown. However, in view of the prohibitive 
cost involved and considering that the rainfall in 
this region is low, we recommend that storage be 
done In the open in hay stacks (locally known as 
1 ganjis’), but there should be pucca plinth for 
each hay stack. It was ascertained that in military 
fodder farms, 1,790 quintals of baled hay are 
stacked at each place on a pucca plinth measuring 
21 metres x 9 metres. The cost incurred by the 
military farms for construction of the pucca plinth 
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of this area is generally Rs.5,000. However, 

considering that some building materials would 

have to be transported over long distances, the 

♦ 

construction of pucca plinth, including the cost 
of fencing the depot area with barbed wire and 
providing fire fighting equipment at each depot, 
may cost Rs,3.50 per quintal. The total amount 
required is Rs. 1.60 crores. All the stacks should 
be properly thatched. The thatching should be 
with coarse grass in bamboo frame, and the thickness 
of thatching should normally be 50 to 75 mm. The 
recurring annual cost for stacking, thatching, 
cutting fire lines around the ganji, weighing, 
abelling and for protection and maintenance staff 
is likely to be Rs,2 per quintal. 

6.32 The technique and approach for sand dune 
stabilisation have been described in Section VII. 

The programmes for canalside and roadside 
plantations would help in the stabilisation of 
shifting sand dunes along the canals, branches and 
major distributaries and also at places where the 
sand dunes are a danger to roads. It is not 
possible to indicate the extent of works required 
for the stabilisation of sand dunes which pose a 
threat to towns and railways. However, surveys 
should be undertaken and the works taken up 
wherever necessary. 

8.33 So far as shifting sand uunes within the 
gross commanded area of the Rajasthan Canal are 
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concerned, the programme of shelter-belts recommended 
earlier will cover a part of such dunes. There are 
possibilities of large scale works of stablisation 
of shifting sand dunes in the uncommanded area within 
the gross canal commanded area, because of the avail¬ 
ability of surplus water during the first five years 
or so of the construction of channels. It is 
understood that a large part of such inter-command 
dune lands is government owned. These have to be 
planted over with grass and trees, both for their 
stability to prevent sand-casting on adjoining cropped 
areas and ho piuvide fodder for livestock and trees 
for fuel, fodder and shade. Since the success of 
the programme would depend on the efficacy of 
protection afforded later, it should be taken up 
only after enlisting the support of the Village 
Panchayats, Wherever a minimum area of 20 hectares' 
is available in a compact block, the programme 
should be taken up, for which the entire investment 
should come out of the Government funds, but 
protection should be the responsibility of the 
Panchayats, Grazing of cattle should be restricted; 
and trees should be protected and lopping allowed 
only under supervision. The villagers may be 
allowed to cut grass on payment, but a price 
preference should be given for the sals of grass 
(the prescribed fee should be moderate) as well as 
for any occasional tree that is likely to be felled. 
The income from such sales should be shared equally 
between the Government and the Village Panchayats. 
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8,34 No procir 3 fijur s arc available about the 
area of Government ov-.co shifting sand ouncs. It 
is found that the net uncommended area within the 
gross commanded area of the Rajasthan Canal is 
about 12 lakh hectares. On the basis of a rough 
estimate, 10 per cent of this area could be available 
in compact blocks of shifting sand dunes of 20 
hectares and over. At the rate of Rs.1,000 per 
hectare, the programme of sand dune stabilisation 
for 120,000 hectares works out to Rs.12 crores. 

Forest 8,35 For any large scale programme to be taken 

Research 

up for afforestation, grassland improvement and 
sand dune stabilisation, a backing of research 
would be necessary. There are numerous problems 
concerning water economy, introduction of species, 
artificial regeneration of khejri and increasing 
its growth rate etc., which should receive 
concentrated attention for research. The Forest 
Department should establish, on a priority basis, 
a base for research on different aspects of 
forestry in desert areas. This would help in 
supplementing the efforts by the Central Arid 
Zone Research Institute (CAZRI) in this direction. 
Considering the place of forestry in the develop¬ 
ment of the region, the CAZRI should also give 
adequate importance to research in forestry along 
with other agricultural praU ms. The organisational 
?sp"o A s v'ith regex.’ + ~ feres: research in the States, 
each having its own pc-cellar protl is being dealt 
with in a separate Report of the Commission. 
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Desert 8.36 In Rajasthan desert, every part has been 

National 

Park disturbed either by over-use or neglect. This 

kind of human interference is still prevalent. 
There is no area which can be considered 
representative of the natural conditions of the 
desert. For understanding the life cycle of 
plants and animals of the region, it is necessary 
to study the ecological status of the desert. 

The knowledge is essential for undertaking 
proper measures to arrest deterioration of the 
desert and to reclaim it. 

8.37 A suitable area should be located sq 
that it can be preserved for continued studies 
under undisturbed desert conditions. This area 
should be exclusively for the purpose of 
scientific study and excluded from recreational 
use. The selection should not, therefore, be 
based merely on the availability or abundance 
of wildlife. However, considering that a large 
area in relatively thinly populated surroundings 
is needed, we feel that a suitable area can best 
be found in Jaisalmer district. In this district 
there are rolling sand dunes with all the desert 
phenomena of shifting sand, quick sand, inland 
drainage basins, scrub, dry savannahs and wildlife 
of the desert. An area of at least 100 sq km 
should be selected for this purpose, notified and 
maintained as a Desert National Park, Since the 
State Government has adopted the Wildlife 
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(Protection) Act, 1972 there should bo no difficulty in 
according the Desert National Park the desired legal 
sanction. 

8.38 It is estimated that over a period of five years 
the non-recurring expenditure on the Desert National 
Park would be about Rs.20 lakhs to meet the cost of 
fencing, compensation for vacating any cultivated land, 
sand-buggies and camels for transport within the pork, 
communication equipment and transport, construction of 
huts, construction of 'bandhis' to hold up rainwater at 
suitable places, etc. The recurring cost on staff, 
maintenance, research and other contingencies is 
estimated to be Rs.3 lakhs annually. 

haryana 

8.39 Significant additions to forest areas in the 
desert tracts of Haryana have been made since Independence. 
Most of the forests were created on the sides of roads, 
canals and railway lines and on bunds, termed as 'strip 
forests'. Sizeable afforestation in compact blocks has 
also been done in the desert tracts under various schemes. 
The man-made strip forests and afforestation in compact 
blocks have been declared as protected forests. The 
following Table gives the extent of forest area in the 
desert tracts in Haryana: 


(Table 8,3 on page 125 ) 
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Table 8.3 

Forest Area in Desert Tracts in Haryana 

(in hectares) 


District 

Reserved 

forests 

Protected forests' 
Compact i Strip ITotal 
blocks J forests | 

Unclassed 
f crests 

Hissar 

- 

155 

6,844 

6,999 

354 

Bhiwani 

- 

37 

2,033 

2,070 

- 

Rohtak 

172 

40 

24,343 

24,383 

- 

Mahendra- 

qarh* 

- 

1,305 

2,226 

3,531 

399 

Total 

172 

1,537 . 

35,446 

36,983 

753 


Source: Haryana Forests - Independence Silver 
Jubilee Souvenir, April, 1973, 


* A part of Mahendragarh district is now included in 
the desert area delineated in this Report. 

Afforestation and grassland development have also 

been done in panchayat and private lands. The 

management of such lands is vested in the Forest 

Department under the provisions of the Indian 

Forest Act, 1927 and Punjab Land Preservation (Chos) 

Act, 1900, Under the Indian Forest Act, 1927, the 
* 

areas are closed with the consent of the majority 
of the owners, and the works are carried out by 
the Forest Department in accordance with the terms 
and conditions mutually agreed upon between the land 
owners and the Government. In the case of Punjab 
Land Preservation (Chos) Act, 1900, closure may be 
compulsory or voluntary; the works are carried out 
at the cost of the Government and the revenue 
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derived goes to the land owners. The following Table 
gives the areas so far undertaken for management by the 
Forest Department under these provisions: 

Table 8.4 

Other Areas under the Control 
of Forest Department 

(in hectares) 


District Closed under Closed under Total 

Section 38 Punjab Land 
of the Indian Preservation 
Forest Act, (Chos) Act, 

1927 1900 


Hissar 

43 


43 

Bhiwani 

348 

271 

619 

Rohtak 

- 

1,429 

1,429 

Mahendragarh* 2 

,147 

1,057 

3,204 


Total 2,538 2,757 5,295 


Source: ibid 

* A part of Mahendragarh district is now included 
in Bhiwani district, 

8.40 The estimated area in desert tracts affected 
by wind erosion posing a serious threat to proper 
functioning of tee irrigation system and lines of 
communication is given in Table below: 


Table 8.5 

Area affected by Wind Erosion 
in Desert Tracts of Haryana 

(in thousand hectares) 


District 


Tota 


1 


area affected 


Hissar* 


920 


Rohtak 17 

Mahen.rac ?;:h» __ 221 

Total __U15£_ 

Source: Master Plan for~SoTl "Conservation in 
Haryana August, 1973, 

* Parts of these districts are now included in 
Bhiwani district. 




In-addition to.areas affected by wind erosion, 
there is a problem regarding the management of 
grazing grounds in villages which are generally 
the village common lands. They have deteriorated 
in most of the cases to a stage of almost no 
return due to constant over.-grazing. 

8,41 For the treatment of the desert areas, 
a number of programmes have been undertaken so 
far. In 1955, the Government of Punj-ab (which 
included Haryana, as constituted now) initiated 
cv scheme of ’immobilisation of Desert’, In 1969, 
a pilot pc>je<.+ *>n«u-T- ’Desert Development 

“l*i oQTYimmo* was also taken up. A neutrally 
sponsored scheme of raising of shelter-belts along 

Loharu canal system is also In opiidthm L/.on, 

\ 

1971-72. Besides, some plantations have been 
created recently on the sides of Jui canal, under* 
Marginal Farmers and Agricultural I •*«'•• u> <*>.s (MFAL) 
scheme. The works so far cariied out have proved 
to be useful but the extent undertaken is quite 
insignificant as compared to the. magnitude of the 
problem. The Shat* Soil.Conner /iH.on Board t.as 
prepared a Master Plan for soil consfu. /.tiou ir. 
Haryana, which includes a big programme o- d-*vop,p_ 
ment and reclamation of the desert tracts, ussed 
on the experience of the difterent schemes, it is 
felt that the following forestry activities should 
be carried out in the desert tracts of Haryana:- 

a) Afforestation in compact blocks and 
in the gaps of the Aravalli hills; 
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tion 


Strip 

Forests 


b) creation of plantations on the sides 

of canals, roads *nd railway lin^s 
(kno-.i. as in llor. ..,ia); 

c) sand dune stabilisation; 

d) farm forestry (to serve as wind-breaks 
around agricultural lands); and 

e) grassland development. 

8.42 Afforestation in compact blocks and in the 
gaps of the Aravalli hills will serve as barrier to 
reduce the velocity of wind, which is the primary 
agency for erosion in the desert areas, and will 
make available in course of time the much needed 
small timber, fuel and leaf fodder. The preferred 
species are sissoo, siris, babul, ber, farash, necm, 
bascion Melia azedarach ). Pa r kinsonia acul eata, 
castor and sarkanda ( Erianthus munja ). Planting 
Techniques have already been standardised. The 
cost of Such afforestation is likely to be Rs. 1,250 
per hectare, including staff and contingencies. It 
is recommended that at least 20,000 hectares should 
be afforested within the next 15 years at an 
estimated cost of Rs.2.50 crores. 

8.43 There has been considerable progress in 
the creation of plantations on the sides of canals, 
roads and railway lines since Independence, and so 
far over 35,000 hectares have been covered and 
declared as protected forests. Conditions are 
favourable for raising of such strip forests on 
commercial basis, These should, therefore, be 
organised on the lines recommended in the 
Commission’s Interim Report on Social Forestry, 
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The State Government should mobilise institutional 
finance for these plantations. Due to the present 
energy crisis it is all the more necessary that 
adequate supplies of fuelwood should be arranged 
in the shortest possible time in the rural and 
semi-urban areas. The programme of creating strip 
forests will add substantially to the availability 
of fuelwood and small timber to the population at 
places convenient for transport and supply. The 
important species suitable for strip forests are 
sissoo, Eucalyptus, babul and siris. For 
planting of all plants, Haryana uses an indigenously 
manufactured plant extractor which allows transport 
and planting of tall plants with balls of earth 
and long roots without any damage to the roots. 

The cost of raising strip forests including staff 
and contingencies is Rs. 750 per row km. A physical 
target of 80,000 row km should be attempted in 15 
years. The cost would be about Rs.6 crores. 

8.44 The stabilisation of sand dunes is 
rather problematic. It is the experience in 
Haryana that the mobility of the dunes varies 
with their height. The smaller the dune the 
more active it is. Therefore, the smaller dunes 
(less than 1.5 metre in height) are treated first 
and medium sized dur.es (J.5 metre to 3 metros) 
receive second preference. High dun^s (nore 
than 3 metres) are relatively stable except at 
the crest. As there are favourable conditions 
recording availability of water, a physical 
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target of at least 20,000 hectares should be 
planned for 15 years. The technique has been 
described in paragraph 7,2. The cost of sand 
dune stabilisation including staff and contingencies 
is about Rs. 1,000 per hectare, and the total 
expenditure is likely to be Rs.2 crores. 

8.45 Under the farm forestry programme, the 
present scheme of planting of trees along the 
peripheries of cultivated lands to reduce wind 
velocity and to create favourable micro-climatic 
influences should be encouraged. This programme 
will also make available the much needed fuel and 
small timber for the farmers themselves. In addition 
to the planting of the branch cuttings of farash and 
container plants of jand (khejri in Rajasthan), 
planting of sarkanda tufts and sowing of castor 
seeds on high ridges along field boundaries are 
practised, Sissoo stumps are also planted along 
water channels to serve as wind-breaks. The Forest 
Department should create adequate number of nurseries 
for making available to the farmers tall plants at a 
nominal price ¥ Farm forestry programme should be 
organised on the same lines as recommended in 
paragraph 8,14 for desert areas in Rajasthan, 

8.46 The grassland development programme, as 
recommended later in paragraph 9.62, should be 
executed by the Forest Department, For this 
purpose, a separate Wing should be created under 
the Forest Department, which should employ 
adequate number of agrostolcgist, agronomists 
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and range management specialists, who may be trained 
within the country or abroad, as necessary. There 
should be a coordinating body at the State head¬ 
quarters. Scientific methods for grassland 
improvement should be adopted and steps taken for 
production, processing and distribution of grass 
seeds. In this connection, paragraphs 8,24, 8.25 
and 8.27 may be referred to. 

GUJARAT 

8.47 The two arid districts of Gujarat where 
conditions similar to the western districts of 
Rajasthan prevail are Banaskantha and Mehsana, 

Even within these two districts, edaphic, climatic 
and topographic conditions vary within wide limits; 
the eastern and northern boundaries of Banaskantha 
are flanked by low hills whereas the western parts 
of both these districts bordering the Little Rann 
of Kutch are subjected to periodic inundations. It 
is the area between these two extremes which is a 
sandy alluvial plain practically devoid of vegetation. 
The conditions, therefore, are ideal for sandstorms. 
The situation is aggravated by uncontrolled grazing. 
Sand dune formation is, therefore, a common feature. 

8.48 There is practically no forest area in 
Mehsana district whereas in Banaskantha district, 
the forest area is localised mostly in the north 
and in the east. The details of the forest area 
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in Banaskantha district 3re as follows: 

Reserved forests - 456 sq km 

Protected forests - 12 sq km 

Unclassed forests - 968 sq km 

Under the existing conditions, production forestry 
has no scope there. The forestry activities in 
these districts will, therefore, consist of the 
following: 

(a) Afforestation in the form of 
shelter-belts; 

(b) farm forestry; 

(c) mixed forestry, comprising raising 
of grass and leaf fodder, fruit 
trees arid fuelwood trees on suitable 
waste lands, panchayat lands and 
village commons; and 

(d) grassland development. 

Shelter- 8v.49 Santalpur tehsil borders the Rann of Kutch 
belts 

on the north and south. The west of Vav tehsil is 
also on the Rann border. The salt-bearing winds 
from the Rann of Kutch are damaging sizeable lands 
in the cultivable belts of these tehsils. Shelter- 
belts should, therefore, be located suitably along 
the border of the Rann adjoining these tehsils. 
Suitable areas should also be selected in the 
commanded area of the Dantiwada reservoir for 
creation of shelter-belts. The shelter-belts 
programme should be organised in the same manner 
as recommended in the Commission's Interim Report 
on Social Forestry. Land should be acquired where 
necessary and handed over to the Forest Department 
for planting and subsequent maintenance. A 
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coordinating agency should also be created at 
the district headquarters with experts from 
Agriculture and Forest Departments in the State 
Government. A programme of 20,000 hectares in 
fifteen years should be attempted. The total 
outlay is likely to be Rs.3 crores , at the rate 
of Rs. 1,500 per hectare inclusive of the cost 
of land that may have to be acquired. 

8.50 The pilot scheme for farm forestry in 
the Fifth Plan recommended in the Commission's 
Interim Report on Social Forestry should cover 
both the districts of Banaskantha and Mehsana. 
The Forest Department should organise extension 
units in the districts to propagate directly 
and through the agricultural extension staff 
the advantages of the programme and the methods 
of tree plantation. The forest extension units 
should also develop nurseries for supplying 
seedlings to the farmers at a nominal price. 
Later on, from the Sixth Plan period onwards, 
there should be an aggressive programme- of 
farm forestry. 

8.51 In these areas fuelwood is in short 
supply. The rura] population, therefore, uses 
cow dung extensively thus r, eprj''ing arable 
fields of an important source of organic m nure. 
As such, o programme of mixed forestry in the 
vicin’ty of habitations on suitable wjste lands, 
oanchayat lands and village commons would be a 
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very appropriate programme; and it would have a 
great social impact. The approach should be the 
same as recommended in the Commissions Interim 
Report on Social Forestry. In the first 15 years 
an area of 15,000 hectares may be taken up. At 
the rate of Rs. 1,000 per hectare including staff, 
the total outlay works out to Rs. 1.50 crores. 

8.52 The grassland development programme, as 
recommended later in paragraph 9.69, should be 
executed by the Forest Department. For this 
purpose, similar action as recommended in 
paragraph 8.46 should be taken by the Forest 
Department in Gujarat. 
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LIVESTOCK DEVELOPMENT 

Raj asthan 

9.1 Livestock production plays an important role 
and contributes in a large measure to the rur 1 
economy of Rajasthan State. It has been estimated 
that the livestock sector of agriculture accounts 
for about 12% of the total income of the State.* 
According to the Livestock Census 1972 the total 
livestock population in the State is 39.C9 million. 
This includes among other animals 12.46 million 
cattle, 4.69 million buffaloes, 8.26 million sheep, 
12.15 million goats and 0.74 million came ls. It has 
also been estimated that the total quantity of wool 
produced annual!' in t'r* DUtc is around 14 pillion 
kg which con?, i;in'mes about *0 ,-c-r cant r f tin total 
wool production ::n the whole country, v le 2cate 
proouces various types of wool varying from coarse 
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ever, thou 

gh the bulk 

of 
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this State. 

9,2 In the western arid 7.one cF the St te, in 
particular, live: took raising is dc jc up-.r, as 
the principal source of 1 tvaHhood of the people. 


* Draft Fifth Five-Year Plan 3974-79 - Rajasthan 
Planninc Department, Government of Rajasthan. 
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According to the socio-economic survey* conducted by the 
Central Arid Zone Research Institute, Jodhpur, about 
two-thirds of the earners in the households surveyed 
followed animal husbandry as the main occupation. This 
area is also of special significance with regard to 
livestock production in the State because of the fact 
that the home tracts of certain.well-defined and superior 
breeds of cattle such as, Rathi, Nagori, Tharparkar, 

Kankrej and of breeds of sheep like Nali, Pugal, f.'.agra, 
Chokla, Marwari and Jaisalmeri lie in this region. The 
geographical area covered by the 11 districts lying in 
the western arid zone of the State is about 208,626 sq km. 
This constitutes 60,9% of the total area of the State. 

But only 38% of the human population in the State lives 
in these 11 districts. The population of livestock in 
these districts is 16.3 million including 3.47 million 
cattle, 1.12 million buffaloes, 5.11 million sheep, 5.82 
million goats and 0.62 million camels. The total live¬ 
stock and total cattle, buffaloes, sheep, goats and camels 
in this area as percentage of the corresponding totals for 
the whole State work out as 41.6, 27.8, 23,9, 59.6, 47,8 
and 83.7 respectively. It will be evident from the above 
figures that.inspite of heavy losses in this area in 
recent years, the population of livestock in terns of 
percentage of the total stock in the State is greater than 
the corresponding percentage of human population in this 
zone of the State. 

* Socio-Rconomic Survey of Livestock breeders in Anupgarh - 

Pugal Region of Western Rajasthan - Human Factor Studies 

F\~ w? ,-•?-r-. M r\ /o r/\7DT 




9*3 As already detailed in the earlier Section, the 
rainfall is meagre and uncertain in this area. Crop 
production alone cannot be depended upon for the 
economic sustenance of the inhabitants as crops fail 
during years of scanty rainfall. Certain species of 
grasses such as anjan ( Cenchrus setiqerus ), dhaman 
( Cenchrus ciliaris ) and sewan ( Lasiurus sindicus ) 
known for high nutritive value are, however, able to 
grow even in years of scanty rainfall. Therefore, the 
people in this area have been depending primarily upon 
livestock production as their main source of income. In 
view of high aridity, even livestock production is being 
carried out under difficult and uncertain conditions. 

The grass cover in grazing lands lasts only for three 
to four months after monsoon. The availability of 
kadbi from crops like bajra is also limited. Therefore, 
the breeders of cattle and sheep have to depend on 
other sources outside their homeland for maintaining 
their livestock. This has made it necessary for the 
breeders to practise various patterns of migration. It 
has been stated by local people that before the partition 
of the country, cattle and sheep breeders hailing from 
the western parts cf the arid zone had easy access to 
the irrigated cultivated lands in Sind for stuble grazing 
after kharif and robi harvests. The distances to be 
Covered were short and there was plenty of stuble 
grazing. After Partition both the sheep rend cattle 
breeders had to look to areas in ether directions for 
migration with their livestock in search of water, feed 
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Migration 

of 

Cattle 

Breeders 


and fodder. 

9.4 The traditional cattle breeders in the 
breeding tracts of Rathi, T’narparkar and Kankroj 
cattle practise seasonal migrations in search of 
grazing, water, etc. for their herds. Rathi 
tract lies between Pugal in Bikaner district and 
Anupgarh in Ganganagar district where the soil 
is sandy in most parts and saline in low lying 
areas. In years of average rainfall, ample crazing 
is locally available either in village lands or 
in interdunal valleys which can sustain the stock 

n: 

till December and thereafter, breeders microte 
with their herds. The migration of these breeders 
is limited in extent and scope. They generally 
migrate to canal areas in Ganganagar district 
where they market surplus cattle, milk and milk 
products'- and maintain +boir herds sometimes on 
purchased feeds. 


9.5 Cattle breeding tract in Jaisalmer district 
is fairly extensive and thousands of migratory 
cattle breeders predominate in this area. During 
the months cf July to September they generally 
maintain their nerds on grazing available ritnin 
15-30 kilometres of their settlements* There¬ 
after, they usually migrate to more distant areas 
in the districts cf Jodhpur, Bikaner and Ganga¬ 


nagar. "^he professional cattle breeders rearing 
Thari or ^anchore cattle in the Barmer district 
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migrate during summer months along the Luni 
river while others migrate to Shoo tehsil, Whon 
rains fail altogether these breeders migrate to 
distant areas in Rajasthan and to Gujarat and 
Madhya Pradesh.* 

Effects 9.6 In spite of good breeds and types of cattle 
of 

Migration maintained by these migratory breeders their 
economic condition has continued to remain 
marginal and unstable. While a good year brings 
them some prosperity, bad years invariably bring 
them heavy losses and hardships. During the 
migrations some of the cattle die as a result of 
starvation while a large number have to be sold 
away at distress prices along the migratory routes 
for purchase of grains etc. Further, yields of 
animals go down considerably during migration. It 
has been stated that after December animals are 
milked only once a day and in summer they are not 
milked at all due to scarcity of both grazing and 
water. The marketing of fluid milk is out of the 
question for these migratory breeders and milk is 
converted into ghee which is sold to itinerant 
traders and dealers at whatever prices offered* 

The small herds v/hich are left after long migratior 

during bad years do not ensure even a bare living 
for the breeders and their families. They have to 
wait till the youngstock crow up end often during 

* Makhijrini H.J. - Nomadic Cattle Breeders in 
India - Central Council of Cosamvardhana, 

New Delhi, 1957, 
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Breeders 


this period scarcity recurs causing great 
suffering. 

9.7 A fairly large percentage of sheep in 
Rajasthan is also maintained on migratory basis. 

It has been observed that about 38% of the sheep 
population in this State are migratory and that 
the average flock size of migratory sheep is 
around 70 against the average size of 40 in 
stationary flocks.* According to an er.tirvte 
about 1.5 million sheep migrate from the St.-'te 
every year and that out of this about 0.6 million 
sheep are on permanent migration.** Sheep migration 
is a regular practice with the sheep breeders from 
the western arid districts of Jaisalmer, Barmer, 
Jodhpur, Pali, Jalor* Nagaur and Bikaner. It is 
understood that prior to attainment of Independence 
and partition of the country, sheep from Jaisalmer 
and Barmer districts used to migrate to the canal 
areas of Sind during the months of March to June 
while the sheep from the eastern areas used to 
migrate towards further east or southwards to the 
bordering areas in the States of Uttar Pradesh, 
Madhya Pradesh and Gujarat. 

9.3 Sheep breeders from the districts of 

."ais aimer, Barmer and 3ikaner and parts of Jodhpur 

practise temporary migration extending over periods 

* Boroca Singh, Mi. Raiagopalsn and J,S. Mo ini - 

Monograph on estimation of wool production -ICAR. 

** Caere ?'.V.-Migration of Sheep in Rajasthan -(Mimeo 
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of 6 to 9 months. The flock owners usually start 
migration with their sheep after Diwali festival 
in the month of November. Sheep flocks excepting 
those from Barmer and Jaisalmer districts usually 
migrate towards the south to Madhya Pradesh taking 
different routes and finally reach Nagda which is 
a central place for sale of wool. Sheep flocks 
also move towards east to Uttar Pradesh along the 
Chambal and Yamuna river belts. It h3s been 
estimated that about 0.2 to 0,3 million sheep from 
Jaisalmer and Barmer and parts of Jodhpur and Jalor 
migrate towards Gujarat and the breeders arrange for 
'the sale of wool at Deesa in Gujarat. As the routes 
towards Madhya Pradesh are new and quite unfamiliar 
to the sheep breeders of Jaisalmer and Barmer, they 
do not migrate long distances except under very 
ccute conditions of drought and scarcity of fodder. 
This, may perhaps be one of the reasons for heavy 

■i 

lossca of sheep sustained by the sheep breeders of 
these districts during continuous drought periods. 
Sheep flocks from parts of Bikaner, Churu and Sikar 
districts usually migrate towards north to areas in 
Haryana, Punjab and Delhi. About 0,6 million sheep 
in the State are on permanent migration and bulk of 
these come from l^agaur district. Sheep owners of 
this district practise permanent migration because 
of heavy pressure on land and they depend on the 
forest areas in Rajasthan and Madhya Pradesh for 
the grazing of the;r sheep. 
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9.9 Maintaining sheep on migration through most 
part of the year does not permit the sheen 0 ’-.nc”s 
to obtain adequate income from their flocks. V/ith 
such 3 system of constant movement of sheep over 
long distances with uncertain supplies o 7 v;at or nd 
fodder, the sheep owners are unable to adopt scienti¬ 
fic methods of breeding for genetic inorovarent of 
stock, Shearing of sheep in distant, pi ece. ;\.6 sale 
of v.'ool at far away markets do not give then any 
chance for organised collection, processing end 
marketing of wool and the sheep breeders are unable 

to bargain for a remunerative price. They are entirely 
at the mercy of the agents of traders of wool from 
different m like Beowor. 

9.10 The system of constant migration is one of 
the main reasons for the high percentage of 


illiteracy with these sections o r people. Even 
children of the family have no chances of education 
because they are also constantly on the move and 
are used by their family for graying the sheep 
flocks. Apart from the other social backwardness, 
lack, of literacy is a contributing •‘‘actor for these 
sho-p owners not appreciating and adopting improved 
sheep husbandry practices brought to them through 
extension workers. During migration, sheep from 
dif ferent a rear mix up in the grazing zones 
increasing the chances of introduction of various 
in c'isease-freo flocks. 


d is-was as even 


They are 
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also prone to pick up ■-'ndo and ecto parasites' in the 
migratory routes oven though such melodies nay not be 
common in their home tracts. 

9.11 From the foregoing, it ‘will bo clear that 
rearing of livestock on 3‘nomadic system: is the mo in • 
occupation of the local population for their sustenance 
in the arid regions of Rajasthan as crop production has 
remained a gamble duo to hostile agro-climatic conditions 

i , 

and the existing vegetative situation is also not very 
favourable for any stabilized livestock production. 

The local fodder resources for maintaining livestock are 
qonfined to the residual kadbis of cultivated crops of 
which bajra is the principal one and the grazing from 
privately owned and common grasslands. A comparison of 
the livestock population and the lancKise statistics 
shows that in the arid districts, grazing areas available 
per head of bovine and per head of livestock are 1.1 
hectare and 0,38 hectare respectively as against the 
corresponding figures of 0,47 and 0,22 hectare for the 
whole State. The number of cattle and buffaloes for 
every thousand hectares of net cultivated area in the 
arid zone is 657 as against 939.5 for the State.* 

Even though the availability of land for livestock 
raising is more in the arid zone, the production of 
kadbi as well as of gross yields in these lands is 
low, seasonal and uncertain and the quality is also 

* Rajasthan Intensive- Tattle Development Project - 
Ministry of Agriculture., Delhi, 1973 

Annexuro I, Appendix 4-6. 
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poor. The inadequacy of fodder resources as well as 
their availability only during the months of July to 
November is responsible for the nomadism of the livestock 
breeders of these areas, 

9,12 The pressure of livestock in this area has been 
increasingly growing since somewhat earlier than the last 
two decades. The increase in cattle, buffaloes, sheep and 
goats in the arid districts has respectively been 45,6%, 
42,1%, 67,2% and 94,2% between 1951 and 1966, The corres¬ 
ponding increase in the rest of the State is only 11,5%, 

37.C%, 57,0% and 78,6%. The larger increase of livestock 
population in the dry districts compared to more favourable 
areas in the State cannot be easily explained. It may 
perhaps be presumed that the local people have been 
increasing the number of livestock with them as livestock 
husbandry alone has some scope of giving them an additional 
income in this area where crop raising very often proves a 
failure. Such a continued increase in livestock population 
without due attention to augmenting fodder resources would 
lead to disastrous consequences. This is what actually 

i 

happened between 1966 and 1972 during which period, 
because of continuous drought for three or four years, 
the local people sustained heavy losses of cattle and 
sheep in six arid zone districts os shown in Table 9.1* 

This should be taken as a warning. In any plan 
for desert development all efforts should be made to 
undertake massive and effective programmes for augmenting 
fodder resources. 
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Table 9.1 

Decline in Cattle, Buffalo and Sheep Population 
in Six Districts in Western Rajasthan between 
1966 and 1972 

(Number in ’000) 


District 

Cattle 

1966 1972 

Buffalo 

1966 1972 

Sheep 

1966 1972 

Barmer 

637 

180 

28 

14 

792 

568 

Bikaner 

356 

223 

45 

29 

534 

402 

Jodhpur 

607 

426 

57 

48 

663 

683 

Jaisalmer 

344 

66 

1 

0.3 

591 

313 

Jalor 

484 

248 


66 

516 

453 

Pail 

585 

522 

141 

122 

660 

627 


9.13 vine potential source of fodder production for 
feeding battle in this area is utilisation of the 
commanded a*eas under Bhakra and Gang Canal systems, 
the first and the second phases of the Rajasthan Canal 
Project including the proposed lift canals. A mixed 
farming pattern should be undertaken in these commanded 
areas. It has aeen noticed recently that farmers in 

the intensively irrigated areas of Punjab and Haryana 

» 

ore getting interested in diversifying agriculture and 

tapping additional sources of income through milk 

production and rearing of livestock. Based on this 

experience it has beer, recommended that the cropping 

pattern in those comnani/jd areas should also include 

* 

cultivation of suitable fodder crops. Improved 
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varieties of fodder crops should be included in the 
crop rotations and also grown as catch/companion 
crops. Inclusion of leguminous fodders ir. the 
cropping plans should bo encouraged particularly for 
the farmers owning high yielding cattle as they are 
highly nutritious and rich in protein* The cropping 
pattern recommended for adoption in canal commanded 
areas includes cultivation of zaid and kharif fodder 
crops in 1556 of the area, rabi fodders in another 14% 
of the area and berseem in 1% of the area under 
irrigation. Through extension work in these areas 
and as a result of incentives developed for the 
marketing pf milk, it is anticipated that about 0.37 
million hectares could progressively be brought under 
fodder cultivation over the years. With adequate 
cultural practices these commanded areas should be 
able to produce annually about 8 million tonnes of 
green forage. In addition, there will be a production 
of about 2.15 million tonnes of bhusa/kadbi as by¬ 
products of food crops. Therefore, these areas when 
ultimately developed would be able to support two 
million cattle including youngstock. 

9.14 In the areas outside the command of the canal 
systems in these 11 districts, cultivation of crops 
like bajra, moth, jowor, etc. will continue. This 
area is estimated to be around 6 million hectares. 

The bhusa/kadbi yield from this source is anticipated 
to bo around 7.5 million tonnes, sufficient to support 
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about three million cattle including youngstock. 

Assuming that all the graon fodder and dry forages 
produced in these arid districts would be reserved 
and utilised for feeding cattle and buffaloes only, 
it will be sufficient to maintain about 5 million 
cattle and buffaloes. The population of cattle and 
buffaloes in 1966 in these districts has been enumerated 
at 5.8 million and in 1972 at 4.6 million. The above 
position with regard to fodder availability even 
after one or two decades of development in this area 
goes to show that not only cattle numbers will have 
to be contained at the present level but as suggested 
hereafter, a large number of cattle should also be 
shifted gradually to the existing and future irrigated 
areas. In any case, further addition of cattle into 
this area from outside should be avoided right from 
the beginning under any colonisation policies/programmes 
that may be undertaken. 

Approach 9,15 The home tracts of breeds of importance such 
to 

Cattle as Rathi, Nogori, Tharparkar and Kankrej lie in the 
Develop¬ 
ment and arid zone of Rajasthan. Hariana cattle also 
Milk 

Produc- predominate in the districts of Sikar, Jhunjhunu 
tion 

and Churu which lie adjacent to Haryana State. Rathi 
cattle even in the absence of any organised programmes 
of development possess potentialities for high milk 
production. Tharparkar and Kankrej cattle have 
proved to be very useful dual purpose cattle under 
proper management and feeding conditions, Nogori 
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cattle are highly priced for their draught quality. 
These animals fetch very high prices from the neigh¬ 
bouring States and the farmers of Nagaur district 
derive considerable income from the sale of their 
stock. The raising of cattle in this area is under¬ 
taken by the breeders in adverse agro-climatic 
conditions’ and os a result they are unable to adopt 
any sustained and systematic programme for breed 
development. The main approach to cattle development 
should envisage simultaneous attention to four aspects, 
viz., (i) reducing, if not possible^containing cattle 
population in the area, (ii) augmentation of feeds and 
fodder resources in the area itself in order to ensure 
supply of adequate nutrition to the animals, (iii) 
prevention, in a large measure, of the present nomadism 
of cattle breeders and {iv) breed improvement through 
planned breeding programmes, fr'hen the area of command 
under Rajasthan Canal Project is progressively brought 
under intensive cultivation, the additional fodder 
production in this area should be utilised for the 
maintenance and improvement of cattle in the arid zone. 
In other words ,a/.arge proportion of improved breeds/ 
types of cattle in the arid zone should be transferred 
to the canal commanded areas; induction of inferior 
cattle from other areas by the settlers who are 
allottee 1 land in the Rajasthan Canal command should 
be discouraged. It is felt in some quarters that 
cattle breeders of the care a are mostly nomadic and 
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therefore they would not be interested to settle 
on irrigated land* Decause of this consideration, 
the colonisation authorities might like t o give 
preference to people outside the and zones to come 
and settle in the commanded areas. If such a 
procedure is adopted, the irrigation facilities 
developed in this area will not in any way help in 
tne economic amelioration of the local people who 
are mainly cattle and sheep breeders. The socio¬ 
economic survey (referred to in paragraph 9.2) which 
covered about 12,000 households showed that almost 
all the families evinced a desire to shift to agri¬ 
cultural economy under irrigation and reduce the 
numb^ of cattle and sheep if need be. Even in 
case s^ff icLont number of families do not come 
forward br settled farming from the arid zone areas, 
it may be oossible to select such <bf the farmers in 
Cj $rricts like Nagaur as already practise some 
of crop cultivation combined with cattle 
^ a i*pg, A large number of these farmers who would 
prepared to move with their cattle can be given 
prrter^o while alloting land in the canal commanded 
are&syjf +his approach is accepted the pressure on 
the meagre fodder resources in the arid 

zone wo^ be relieved to a great extent. This would 
* 

also incLfc,^a\fy reduce pressure on grassland which 
could be -Ctelopecl as pastures for sheep raising in 
the arid legions. 
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Breeding 9,16 The only incentive for farmers to cultivate 

Policy 

fodder crops will be financial returns they could 
expect from fodder cultivation. Such a venture can 
be remunerative only if the fodder is used for 
feeding high yielding cows. Crossbred cows with 
exotic inheritance would be the best for this 
purpose. In view of the anticipated availability of 
sufficient dry and green forage in the canal commanded 
areas and as cattle would bp maintained on a 
stationary basis in a mixed farming economy, there 
would be very good scope over the years for 
supplanting progressively the indigenous foundation 
stock in these areas by crossbred progenies through 
a planned crossbreeding programme. Exotic inheri¬ 
tance for such a crossbreeding programme should 
preferably be from the Jersey breed in view of 
medium size of this breed and because it is 
anticipated that marketing of milk from this area 
for a number of years to come will be more 
product-based than os fluid milk. The level of 
exotic inheritance should also be maintained only 
at 5Q& until such time as the farmers have fully 
become conversant with the rearing of crossbred 
animals and green fodder production has adequately 
increased. At a later stage, if found necessary, 
exotic inheritance may be raised to a higher 
level. 

9.17 As regards development of cattle in non- 
commondod areas, it is anticipated that pressure on 
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land would be reduced to a certain extent as a 
result of partial shifting of cattle to the commanded 
areas. Cattle, however, will continue to be maintain¬ 
ed mainly on crop residues such as kadbi and bhusa,. 
and available grazings. The husbandry practices are 
not expected to change significantly excepting that 
migration to distant areas and f or long periods 
would be reduced. In viewfef these considerations 
the cattle breeding policy in these areas should 
be directed mainly towards improvement through 
selective breeding. In the case of breeds like 
Rathi, Tharparkar and Kankrej, the selection should 
be for milk production. In the case cf Nagori 
cattle, selection should be for draught quality as 
the breeders of such cattle derive a large income 
by sale of good quality bullocks. In the irrigated 
sreas, farmers would require large numbers of good 
Quality bullocks for intensive cultivation. The 
people who v»ould be settled here from the arid areas 
will i.ot possess the required number of good quality 
bullocks with them to undertake intensive cultivation. 
Even if there is mechanisation in agriculture in 
canal commanded areas, requirement of good bullocks 
is likely to remain for ouitc some time in the 
future. Therefore, there would be demand for Nagori 
bullocks from the formers in these areas and else¬ 
where, ^ore intensified and planned efforts are 
called ftr in improving the draught capacity as well 
as ensuring uniformity in Nagori cattle. As no 
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yardstick is at present available for measuring 
objectively draught capacity of bullocks, it will 
be advisable for the Indian Council of Agricultural 
Research tc continue and intensify investigations 
in this direction. 

9.18 The choice of the method of breeding - 
artificial insemination or natural service - will 
have to be carefully thought out for the different 
areas. In view of the migratory nature of cattle 
rearing in most ports of the dry region, artificial 
insemination has not so far proved very successful 
or popular. From the information received from the 
Animal Husbandry Department of Rajasthan Government 
it is seen that only 12 artificial insemination 
centres with 112 sub-centres hove so far been esta¬ 
blished in the 11 districts of the dry region and 
that these are also mainly located in and around 
urban areas. The number of artificial inseminations 
dene every year is also very meagre (13,000 in cows 
and 2,500 in buffaloes in 1971-72). This goes to 
show that even though artificial breeding was 
introduced in this area nearly 20 years ago, it has 
net been much of a success so far. In spite of 
slow progress, efforts will have to be continued 
for making increasing use of this technique without 
which rapid improvement of breeds and in production 
on a massive scale will not be possible. Artificial 
insemination should be taken up in right earnest 
in the canal commanded areas where it is proposed 
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to undertake crossbreeding with exotic breeds for high 

milk production providing all the requisite facilities. 

This technique should be introduced right from the 

beginning of colonisation of farmers so that they are 

educated on the advantages and utility of this system. 

Artificial insemination should a Iso be intensified in 

the »-ilksheds of the existing and proposed dairy schemes 

in and around urban areas. In non-commanded areas also 

where migration will be restricted to the minimum, 

gradual introduction of artificial insemination should 

be encouraged. In other areas, recourse to natural 

service will have to be taken and intensified so that 

service from superior bulls is made available at least 

to the majority of the cows owned by the farmers. This 

will need a large number of superior bulls of different 

breeds. Even at present for a total of about 1,5 

million breedable cows and 0.6,million breedable 

and 320 buff alow bulls 

she-buffaloes there are nearly 3,200 bulls^of approved 
type for natural breeding in these districts. Bulls for 
natural service are purchased from breeders. This system 
may be unavoidable in the present circumstances and 
somewhat more beneficial than mating coWs with just any 
bull. The State Government should consider measures for 
establishment of cattle breeding farms of adequate size 
with superior foundation stock and undertake scientific 
breeding programmes preferably based on progeny testing. 
Key Village and Herd Registration Schemes should be 
intensified in the breeding tracts where superior cattle 
of Rathi, Tharparkar and Kankrej broods are concentrated. 
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9#i 0 In the arid zone covering 11 districts, 

there are -*t present 9 Key Vi 11 age Centres and one 
Intensive Cattle Development Project with 112 
artificial insemination sub-centres attached to 
them. In all, about 30 bulls and about 30 buffalos 
bulls are maintained for artificial insemination. 

There are no artificial insemination centres in the 
districts of Churu, Jaisalmer and Jalor. Considerable 
expansion of artificial insemination facilities is 
called for, if an intensive crossbreeding programme 
is to be introduced in the commanded areas o f Bhakra, 
Gang and Rajasthan Canals including the proposed lift 
canals and in the milksheds of various dairy schemes 
proposed to be taken up in this region. In each of 
the districts a central semen station should be 
developed with facilities for maintaining at least 
25 breeding bulls. Each station should also be 
provided with adequate equipment and other facilities 
for collection, processing, storage and transport 
of semen. About 50 or more sub-centres should be 
located in each district at places which are 
connected by good communication facilities. Care 
should bo taken to provide complete breeding 
coverage in the villages located in milksheds and 
canal commanded areas on a priority basis. In all 
these villages where milk collection would be 
organised through primary producers 1 cooperatives, 
the artificial insemination facilities should.be 
made available. As being practised in Kaira district 
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in Gujarat, the services of secretaries of the 
primary cooperatives should be made use of for 
doing the insemination of cov/s and buffaloes of 
all the farmers of the area. In addition, similar 
semen stations with sub-centres should also be 
established at Anupgarh, Pugal, Bikrampur and Nachna 
for intensive crossbreeding of cattle in the commanded 
areas on the western side of the Rajasthan canal. The 
facilities already existing at the Key Village Centres 
should oe merged with the proposed district artifi¬ 
cial insemination centres. 

9.Z) In areas where artificial insemination service 
eannot be extended, the Village Panchayats should be 
induced to maintain superior breeding bulls for 
natural service. About 500 to 1,000 bulls for 
natural service should be maintained in each district 
to meet th* needs of remote villages and for breeding 
'‘f cows in fcrds migrating for short periods. These 
bulls may be tbtainedfcrom the schemes mentioned in 
thi two previous paragraphs. 

Dairy 9,i‘. It has be^ recommended earlier that mixed 

Develop¬ 
ment aid farm.r.q should be en'ouraoed in the canal commanded 
Milk J 

Marketing areas* This is for diversifying agriculture, to 
ensure additional income through dairying and to 
release pressure of livestock on land in the non- 
commar.ded arid areas, Success in the endeavour would 
be possible only if steps ore taken from the beginning 
to provide a remunerative market for the milk produced. 
The Commission has noted with satisfaction that the 



najaathan Government haa recently launched largo aaaia 
dairy development and milk marketing projects in some 
parts of western Rajasthan under its Fourth Five Year 
Plan and has also planned for further expansion of the 
projects under the Fifth Five Year Plan. Steps have 
already been taken for the setting up of feeder balancing 
plants of one lakh litre capacity in Bikaner and Jodhpur. 
The Bikaner dairy plant v/ill be supported by four chilling 
'plants to be located at Lunkaransar, Mahajan, Dungargarh 
and Churu. These chilling plants would collect milk from 
villages located on convenient routes. Jodhpur plant will 
be supported through milk collection from two chilling 
plants in Nagaur district - Nagaur and Merta - and two 
chilling plants in Barmer district - Barmer and Balotra. 
Jodhpur dairy would also collect milk from the chilling 
plants to be located at Pali and Jalor. There are no 
dairy schemes in the districts of Sikar and Jhunjhunu, 

Milk chilling centres should be started at convenient 
locations such as Nawalgarh in Jhunjhunu district and 
Sikar in Sikar district. These could be linked to Jaipur 
dairy project. In Pali district, two more chilling 
centres could be established at Bali and Jaitaran, Milk 
collection and marketing in Jalor district could also 
be linked to the dairy project being established at 
Roniwada, These dairy schemes will still leave out areas 
which are likely to come under the command of the lift 
canals in and around Phalodi and Bap, Kolayat and 
Deshnok and Taranagar. Establishment of three additional 
chilling centres in these areas would be necessary. 
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Rajasthan Government is contemplating to start a 
balancing dairy at Pokaran in the near future# When 
milk production and collection in Banner district are 
augmented, the chilling plant in Banner would be 
converted into a balancing dairy to handle about 
5G,000 litres a day* There is also a proposal to set 
up two chilling plants in Churu district at Churu and 
Sardarshahar. It is anticipated that these dairies and 
chilling plants would cover the milksheds in or near the 
commanded area of the newly proposed lift canals on the 
eastern side of the Rajasthan canal. 

9,22 Tr.P Commission has observed that commanded areas 
°i Kiakra, Gang canal and. Rajasthan canal systems in 
Ga ngsiagar district have been left out from the coverage 
of dairy programmes proposed for the Fifth Five Year Plan 
of che Sha+e. The Commission was given to understand 
that the farmers in this area have not shown interest 

.n milk production and adoption of mixed farming practices, 

\' 

; ucn a lat;k of interest or initiative for milk production 
;ighi be attributable to lack of any organised channels 
: T remunerative marketing of milk or milk products. If 
a iuitabl* system of milk collection and milk marketing 
i-s irganis^d this area, it can be expected that these 
• arme:s also wou\<j take interest in raising cattle for 
milk probation f^ obtaining additional income as has 
been observy in the case of farmers in the Punjab and 
Haryana Stat 4 «; i n recen\ years. 
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9.23 Under the first phase of the Rajasthan Canal 
Project considerable work has already been completed in 
colonising farmers and introducing intensive agriculture. 

It- has also been brought to the notice of the Commission 
that the proposals for I,B r R,D,-assisted Rajasthan canal 
commanded area development project covering two lakh 
hectares do not include special programme for livestock 
production. It is emphasised that if mixed forming with 
adequate attention to animal husbandry in general and milk 
production in particular is not popularised in Phase I 
area of the Rajasthan Canal Project it would set up a 
negative trend which would affect introduction of mixed 
farming in other commanded areas as well. It is necessary, 
therefore, to plan in this area improvement of cattle for 
milk production, organisation of milk collection through 
cooperatives, arrangement for processing of milk and milk 
products and other inputs required for raising poultry, 
sheep, etc. It is, therefore, recommended that during 

the Fifth Five Year Plan itself the Rajasthan Government 
should considei' setting up milk chilling plants in 
Ganganagar, Hanumangarh, Rawatsar and Anupgarh and also 
a milk products factory in Suratgarh, The setting up 
of a milk products factory is recommended in view of 
the fact that there is no nearby large market for fluid 
milk, 

9.24 A large area would be coming under Rajasthan 
canal command in its second phase. On colonisation 
and progressive improvement In milk production through 
crossbreeding a considerable amount of milk is expected 
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to be produced in this area. In view of the distances 
involved and in the absence of any large urban area 
for 'fluid milk consumption the main thrust in dairy 
development and milk marketing in this area also 
should be based on a system of converting milk into 
milk.products. As the area under canal command is 
extended, chilling centres should be set up success¬ 
ively at Pugal, Bikrampur, Nachna and Ramgarh. 
Bikrampur is located in the centre of the Phase II 
area of the Rajasthan Canal Project and hence the 
establishment of a milk/fbroducts factory ; in or near 
this place is recommended. For the utilisation .of 
milk from‘the southern part of this area, i.e. 
around Nachna and Ramgarh, chilled milk could be 
transported up to Pokaran where balancing dairy 
should ultimately be converted into a large milk 
product* factory. The capacity of each chilling 
plant maybe 10,000 - 20,000 litres. The dairy 
plants and milk products factories should have a 
capacity to handle one lakh litres of milk* 

9,25 The cattle development and milk marketing 
schemes should be organised on the lines indicated 
in the Commission’s interim Report on ’Milk Productior 
through Small and Marginal Farmers and Agricultural 
Labourers’, The Commission has recommended a 
functional cooperative system for the dairy business 
envisaging the f curt ion of primary milk producer*' 
cooperative societies at the village level and a 
Union of these cooperatives at the district level* 



The functions of the primary societies, its 
relation to the district units, the procedures for 
flow of credit to the formers, etc. hove been 
detailed in the above mentioned Report. One more 
important input for milk production enhancement 
recommended is on assured supply of balanced 
concentrate feed.mixtures at reasonable prices. 

It is, therefore, suggested that dairy development 
programme should also include the establishment of 
two feed mixing plants - one each in or near 
Jodhpur and Suratgarh. 

9.26 Sheep rearing is also an important occupation 
in the rural areas of Rajasthan. The sheep population 
is distributed in all the districts of the State, 
but in the arid areas of the west and northwest 
region of the State a large number of rural people 
depend on sheep raising alone for their livelihoc 
It has been estimated under the survey referred to 
in paragraph 9.2 that about 50% of the households 
are engaged in raising flocks of sheep. According 
to the Livestock Census (1972) in Rajasthan, the 

CL 

total sheep population in the State is^little over 
8,5 million while the sheep population in the 11 
arid districts is 5.1 million (constituting nearly 
60% of the total population of.the State), The 
home tracts of the six out of eight breeds/types 
of Rajasthani sheep lie in this zone. These sheep 
produce wool of medium to fine quality and also 
the best carpet quality wool in the country. But 
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the conditions under wh'ch sheep. arc reared in this area 
are extremely unfavourable from the noint of view of the 
owners as well as for taking improved measures for 
development. According to a study on feeding and 
breeding practices of sheep in Rajasthan State* about 
5 per cent of the sheep flockowners are landless and 
about 55 per cent possess less than 8 hectares of land* 
Therefore, a large majority of flockowners graze their 
sheep on private or government lands. The availability 
of grazing is more sparse in the arid zone. The sheep 

breeders of this region, therefore, have remained socially 
backward and economically weak. Under the adverse agro- 
Olimatlc. conditions of this zone, crop raising remains 
fiL.gamble but sheep rearing offers comparatively better 
scope for sustaining the economy of the people. Sheep 
have got. natural flocking instinct* Because of this 
characteristic they could be flocked together and migrated 
conveniently. Therefore, main cmphgsis should be placed 
on sleep development v/ith simultaneous improvement of 
grasslands in the areas of the arid zone which are not 
covered by any irrigation scheme, 

9,27 Tne total culturable waste land and area 
classified as permanent pasture in the 11 districts, 
are 4,56 million hectares and 9,74 million hectares 
respectively,** if both these typos of land could be 


* Note on S?et a-\:ise ilsti.nr.tes of Annual Wool 

Productior -based on Sample Surveys for estimating 
wool production and collecting information on 
sheep keeping practices, LARS, 1969, 

**Rojasthan Intensive Cattle Development Project - 
Ministry, of Aoriculture,New Delhi, 1973 -Annexure-I 
Appendix-6, 
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Development 
of Govern¬ 
ment Grass¬ 
lands - 
Results of 
Experiments 


reserved only for sheep grazing, the area that 
would be available per head of sheep comes to about 
one hectare. In that case sufficient grazing and 
hay required for the total sheep population would 
become available in the local area. But, the actual 
situation is that the grass cover and the yield of 
grass are very poor in these lands due to indiscri¬ 
minate over-grazing and because of near total lack 
of any measures for protection and improvement of 
grasslands. Further, the available grazing is needed 
for maintenance of cattle, goats and camels as well. 

It is, therefore, necessary to consider measures for 
providing improved grazing for sheep. This could be 
done in two ways - additional land may be brought 
under pasture either by converting certain proportion 
of land at present under cultivation of bajra into 
grasslands or by developing pastures in areas which 
remain uncultivated or fallow at present. The quality 
of hay should also be improved and yield increased 
in the existing grazing areas through adoption of 
improved grassland management practices. 

9.28 Over the last two decades work on range 
management has been in progress at the Central 
Arid Zone Research Institute with particular 
reference to water scarcity conditions.* It has 
been show that grass production could be 


* Ahuja L.D. - Forage Production with special 
reference to Arid Zone, CAZRI, Jodhpur, 1973. 
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substantially stepped up through lend development, 
.fencing-, reseeding, use of fertilisers, soil conser¬ 
vation and water management. The results indicate 
that with- adequate protection and controlled grazing, 
the forage yield on the range lands could be practically 

doubled in about 3 to 5 years’ time* It has bee n 
estimated that during years of normal rainfall, 

air—dried forage production in ’very poor’, ’poor’, 
’fair’, ‘good’ and ’excellent’ grasslands is 200, 500, 
'50, 1000 and 1500 kg/hectare respectively, when 
ppotected. Fertiliser application and reseeding with 
patter perennial grasses, suiting different soil and 
-a inf all conditions, give increased yields of forage 
m *teriai, Amongst the different soil and water conser¬ 
vation measures on range lands, contour furrows are 

v 

'or.sicsred to be the most suitable. Fencing with angle 
■con po.o S ard barbed wire although initially costly 
been fujnc to be more effective and more economical 
he long rjrv The Institute has also worked out the 
per hectare dth regard to various measures 
'bnge development Smaller the area of a block 
grea^r i s the cost of fencing per hectare; and blocks 
less 200 hectares \ave been found to be relatively 
costiY*- 0 develop, 

9,29 is recommended that all available grazing 

lands in eotsessicn of Government should bo reserved 

i 

as range ir.ds and'no a' 1" tort should be made of 
this land i; -die lane' 1 ^ss for cultivation of crops, 

An assessr.icrt cf available Government land according 



to size of blocks should be made in each district. All 
blocks of land over 200 hectares should be taken up 
progressively for pasture development and controlled 
grazing of sheep. In areas where the Government blocks 
are scattered and are of small size, steps should be 
taken for their consolidation. It has been reported 
that there are large tracts of grazing land particularly 
in Barmer and Jaisalmer districts where the grass is 
not being utilised because of lack bf water for man and 
his animals. The possibility of tapping ground water 
in these tracts or of extending water supply to these 
areas from other sources should be explored on a 
priority basis, 

9,30 These blocks of Government lands should be 
fenced, reseeded and protected from excessive grazing 
during the initial years in order to facilitate growth 
of good and extensive grass cover. Fertiliser application 
should be attempted wherever necessary. Other improvement 
such as introduction of legumes in grass ranges, growing 
of suitable trees offering top feed, providing water 
points, shelter for stock, watch and ward, etc, should 
form part of the development measures. The objectives 
of such largo scale grassland development are (i) to 
provide additional grazing for extended periods for 
sheep flocks, (ii) to store grass as hay to meet the 
needs of livestock during the lean months of the year 
and (iii) to conserve surplus dried grass during normal 
and favourable rainfall years to meet shortages during 
recurrent drought years, which are common features of 



this area. 

9.31 Large blocks of Government rangelands located 
far away frpm normally inhabited villages may bo 
developed mainly as grass reserves for hay making and 
storage. The hay collected from these reserves should 
be stored in fodder banks as already detailed in para¬ 
graphs 8.28, 8.30 and 8.31. Hay from these fodder banks 
should be used to meet emergency requirements for feeding 
cattle, sheep and other livestock during the years of 
drought. In other grasslands to be developed by Govern¬ 
ment, controlled and rotational grazing should be 
practised. The.development of a plot of grassland 
through fencing, reseeding, land development etc. will 
take about three years or so, Sut the number of head 

of livestock permitted for grazing there should be 
determined by the carrying capacity of the plot, which 
for the same size would vary from area to area depending 
on rainfall pattern. In areas whore there are concen¬ 
trations of cattle and the grasslands have a cover of 
tussocky grasses like sowan it would be a good practice 
to permit cattle to graze first and allow sheep to follow. 
Such a system would enable rational grazing and better 
utilisation of pastures as sheep cannot fully utilise 
taller growths of grasses like sewan. 

9.32 Since the development of reseeded grasslands 
would be a time-consuming process due to rainfall in 
the arid zone occurring for a short period, from July 
to first week of September, it should be taken up in a 
phased manner^ V/hen certain portions of available 
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grasslands are closed and taken up for development, 
other areas would be available for grazing to sustain 
the existing cattle and sheep population. Introduction 
of animals for grazing in a reseeded pasture immediately 
after the onset of monsoon will result in uprooting of 
freshly germinated seedlings. The animals would also 
consong'palatable species of grasses and freshly sprouting 
shoots emerging out of the tussocks of perennial species, 
resulting in depletion of seed stocks of annual and 
perennial species, devigorisation of rhizomes of the 
perennial species of grasses and encouraging the 
preponderance of unpalatable and undesirable species of 
grasses and weeds. In order to have sustained use of 
grasslands it is essential to defer grazing during the 
earlier periods of development soon after monsoon to 
facilitate proper establishment of vegetation and ensure 
good seed production for self-seeding, A rotational 
system of grazing is recommended because in the absence 
of such a controlled and deferred grazing, the grass¬ 
lands will tend to deteriorate very fast. Therefore, it 
is advised that a systematic rotational grazing should 
be adopted, 

9,33 A rotation that may be considered suitable and 
could be adopted with advantage in the grasslands of 
arid zone is described below. Each large block of grass¬ 
land should be divided into four compartments by 
providing fireline type belts each about 6 to 10 metres 
wide through mechanised means wherever possible* 

This will considerably save costs on internal fencing. 
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Each of the compartments may be closed to grazing for 
a full year by rotation and the rest of the three 
compartments used for grazing in rotation at an interval 
of one month starting from July, The compartment in 
which grazing is permitted during July in a year should 
be closed for grazing for the whole of the succeeding 
year and this procedure should be continued in other 
compartments by turns. The closed comportments recommend¬ 
ed in each block of grassland will provide seeds of 
perennial and desirable species not only for regeneration 
in that compartment but also in the other three compart¬ 
ments through dispersal. The block which is subjected 
to early grazing i.e. during July, willfcrovide nutritious 
fodder for the livestock but it will receive some initial 
setback. However, during the rest period of this comport¬ 
ment during August and September the vegetation will have 
sufficient time for regeneration, recouping vigor and 
seeding. The compartments which will be grazed for the 
first time during August would hove by then established 
annual and perennial species of grasses with well 
developed tillers in flowering and seeding stages. 
Therefore, this compartment will not be subjected to 
injury by grazing during that month. The compartment 
which is subjected to grazing for the first txme xn 
September haata jSMoefttSfrf, mature and well-established 

grass cover with sufficient seed stocks. By rotating 
these blocks for yearly deferment for hay and seed 
production, the compartments which are subjected to 
early grazing in July will get sufficient time and rest 
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to recuperate for optimum yield in the succeeding year. 
When the second rotation.is started from October the 
perennial grass species would be in green or semi-green 
stage, the seed shedding and dispersal would be well on 
its way and the future production of grasslands will not 
be affected by grazing. The hay that would be obtained 
from the compartments closed for grazing could bo stored 
and fed to animals under stal3/feeding during pregnancy and 
sickness and for other causes and also f or use during the 
unfavourable seasons of the year. The rotational grazing 
explained above is graphically presented below: 
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Each.block is to be divided into four compartments viz., 
A, 3, C and D as shown in the obove^sketch and rotational 
grazing carried out as in Table 9,2 below. 


Table 9.2 

Grazing Schedule for Different Compartments 


Year of 
working 

Closed- to ' 
grazing -* 
during the ’ 
entire year} 

Months of grazing in 
comportments 

different - — 

July-Oct. 

Jan-April 

Aug-Nov. 

Feb-May 

Sept-Dec.- 
March-June 

1st year 

A 

B 

C 

D 

2nd year 

B 

C 

D 

A 

3rd year 

C 

D 

A 

B 

4th year 

D 

A 

B 

C 
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9.34 In areas where the blocks of grasslands 
developed are of smaller size and are located 
within reasonable distance from each other, instead 
of having separate compartments within each block, 
groups of four blocks of approximately the same 
size could be chosen for practising controlled and 
rotational grazing as suggested. The recommended 
system of rotational grazing should not only be 
practised in freshly developed grasslands but also 
ir. already existing large tracts of good grasslands 
with climax vegetation. Where the availability of 
water has been the constraint for their full and 
proper use, extension of drinking water for man and 
animal in these localities should be taken up on 
a priority basis. 

Grass 9.3t Fcr the large programme of grassland develop- 

Seed 

Production rnent considerable quantities of seeds particularly 
of perennial grass species would be required. There 
is acute shortage of seeds of good varieties at 
present even for the limited programme of grassland 
improvement currently in operation. Therefore,.one 
of the important pre-requisites for the grassland 
development programme would be production and supply 
of adequate quantities of seeds. Large quantities 
of grass seeds could be collected from the land 
earmarked as grass reserves for hay making and 
sterage. However, it might take some time before 
these grass reserves would be fully established. 
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Develop¬ 
ment of 
Village 
Common 
Grazing 
Lands. 


Specialised grass seed production for anjan, 
dhaman and karad ( Dichanthium a^nulatum ) will have 

to be undertaken in properly organised^grass seed 

*\ 

production farms in areas with good soils' and having 
rainfall over 400 mm, and where irrigation facilities 
are available. Grass seed production farms of about 
200 hectares and above should be established in many 
locations with adequately trained and qualified staff, 
sufficient funds and adequate facilities for mechanised 
cultivation, seed processing and storage, etc. In the 
case of sewan, large blocks of land with well establi¬ 
shed sewan grass tussocks will have to be developed 
in suitable locations in the districts of Barmer, 
3ikaner and Jaisalmer. It has been estimated that 
the cost of establishment of a seed multiplication 
block will be about Rs.1,000-per hectare and the 
annual operational cost would be around Rs.300 per 
hectare.* 

9.36 Another substantial source for augmenting 
production of grasses is the blocks of village 
common grazing lands. At present these village 
commons are over-grazed and are given barely any 
time and chance for regeneration. Pasture demon¬ 
stration plots established under the Key Village 
Schemes in the State have shown that fencing, 
reseeding and other measures considerably improve 

* Abuja L.D. - Forage Production with special 
reference to Arid Zone, CAZRI,. Jodhpur, 1973, 
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the carrying capacity of village cowmen grazing lands. 

Such demonstration on larger plots of land should be 
undertaken on an extensive scale in the 'rid districts 
also* Blocks of Government land of 200 hectares or a 
little more developed as pastures near the villages 
should serve the purpose of demonstrating to the Panchayats 
and the farmers. The Village Panchayats should be 
encouraged to undertake grassland improvement and regulated 
grazing in village grazing lands on the lines detailed in the 
paragraph above. Similar work has been undertaken with 
success under the IADP programme in Raipur district in 
Madhya Pradesh. It is emphasised that adequate extension 
support and some financial assistance should be extended 
to these Panchayats, 

9.37 In the eastern part of arid zone viz., the 
districts of Churu, Nagaur, etc., the availability of 
village common grasslands or Government lands is limited. 
Landless flockowners practise permanent migration to the 
forest areas of Rajasthan and Madhya Pradesh, Majority 
of the sheep breeders practise partial migration within 
the district for stubble grazing. Some farmers allocate a 
small part of their holdings for grazing. In these 
districts it is considered necessary to encourage sheep 
breeders owning land to earmark some area os pasture for 
sheep. This is necessary because of the fact that in this 
area crossbreeding of local she'p with exotic breeds for 
improvement in the quality and quantity of fleece would be 
attempted. The farmers should be provided financial 
assistance for undertaking land development, use of 
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fertiliser and reseeding in their privately owned 
grasslands. Wherever practicable, it should be 
done on a cooperative basis. 

Area 9.38 On the assumption that protected and 

Recommended 

for improved pastures would yield on an average 750 kg 

Pasture 

Development air dried grass per hectare, about 2U5 million 
hectares of existing grasslands and culturable 
wastes will have to be brought under improved 
range/grassland management to meet the requirements 
of 5 million sheep in the area. However, note 
should be taken of the fact that in normal years 
sheep have access to stubble grazing within arid 
areas and grazing facilities in the forest areas 
of Rajasthan and Madhya Pradesh. When Rajasth a n 
Canal Project is completed, about 1.2 million 
hectares would be under irrigated cultivation under 
its command and this additional area would also 
become available for stubble grazing of sheep after 
harvest and where the sheep breeders can migrate 
temporarily. There would be considerable area 
outside the command on the western side of the 
canal!. It is anticipated that this area would 
offer some grass cover for the grazing of sheep. 
9,39 Taking into consideration 8ll these 
sources of grazing, it is considered necessary 
that at least one million hectares of grassland/ 
culturable wastes should be brought under protected 
grassland development out of a total of 5,3 million 
hectares of culturable waste lands and permanent 
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pastures available in the 11 districts. It is understood 

that large areas of Government land are available in these 

districts for grassland development, but precise estimates 

of the size and extent of such land in each district are 

not readily available. Subject to availability, the 

-Government should take up 800,000 hectares of land for 

development as pastures including about 200,000 hectares 

in large blocks as grass reserve for fodder banking,* 

About 100,000 hectares of village common lands may be 

enveloped through Village Panchayat agencies. Individual 

farmers owning sheep should be assisted to develop another 

100,OCO hectares of private grasslands. It is estimated 
an 

that en/average, fc.600 will be required for development 
of one hectare of pasture land including fencing, land 
development, reseeding and watch and ward. The Government 
of Rajasthan already has a programme of providing piped 
water supply to ail the villages in the area to meet', the 

needs of human beings and livestock. Some of the pastures 

) J 
N 

rr.ay, however, be at some distance from the pipelines which 


* The recurrence of drought in the region is anticipated 
cnce in three years. On the assumption that there would 
be about 75% of crop failure in drought years, grass, 
supply equivalent to production from 750,000 hectares 
v/ould be required to feed livestock at optimum level. 

This moans creation of gross reserves to an extent of 
250.000 hectares as three years’ production will be 
collected and stored. Aa the yield in grass reserves 
is expected to go up progressively and fodder will 
be required mainiy to meet emergency requirements to tide 
over the drought, it is assumed that 200,000 hectares 
will suffice.” 
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may have to be extended to these pastures to provide 
water facilities within easy reach of livestock there. 
For this extension of water supply, a provision of 
Hs, 50 per hectare on an average may be made. The 
Village Panchayats may be given a loan/subsidy of 
Rs,300 pbr hectare mainly to cover expenses on fencing 
and reseeding. Loan given may be recovered through 
grazing fees charged from sheep owners. The loan/ 
subsidy for individual sheep farmers may be around Rs.100 
per hectare mainly for soil conservation and reseeding. 
On the above basis it is estimated that a provision 
of Rs,43 crores would be needed for development of 
grassland for grazing, in addition to outlays required 
for grass reserves and fodder banks amounting to 
P.s. 13,6 crores already indicated in Section VIII. The 
allocation of area for districts will have to be worked 
out in detail by the State Government taking into 
consideration the availability of land. Immediate 
attention is needed in areas vyhere crossbreeding in 
sheep with exotic breeds would be introduced and in 
districts- which are more prone to drought conditions 
and have larger intensity of livestock population. The 
whole programme of grassland development may be phased 
out over three Plan periods. Government of India may 
consider providing the above mentioned cost on develop¬ 
ment of grasslands while the State Government should . 
boar the expenditure on organisational infrastructure, 
execution of the programme and recurring costs. The 
programme and quantum of expenditure recommended for 



pasture development which would, in the coming 
years, give permanent relief to'the people there 
would be worthwhile. 

Programmes 9.40 As mentioned earlier, recognised breeds/ 
for Sheep 

and Wool . types of sheep predominate in western Rajasthan. 
Development- 

Breeding Starting from the northern side of this region and 
Policy 

going down to the south one would find in sequence 
the breeding tracts of the following sheep breeds 
viz*, Nali, Magra, Pugal, Chokla, Marwari and 
Jaisalmeri. All Rajasthani breeds/types of sheep are 
fairly good in respect of bodyweight and wool yield. 
However, the quality of wool varies in these different 
breeds ranging from fine to medium in Chokla and Nali 
breeds and medium to hoarse grades in others. These 
sheep contribute a large percentage not only to the 
total wool production in the country which is predomi¬ 
nantly of the coarse or carpet type but they also 
produce a fairly large quantity of medium to fine 
variety of wool. Development of sheep in this State 
should, therefore, aim at further augmentation of 
fine wool production and also at improving the quantity 
and quality of carpet wool which has high export 
value. 

9.' Crossbreeding studies in sheep have shown 
that introduction of exotic inheritance in the 

V 

Rajasthani sheep definitely improves the yield and 

quality of w^ol as also the bodyweight of the cross- 

» 

bred progeny, Powever, before launching any larg>e 
scale programme of crossbreeding, the capacity of 
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the area to support -sheep with heavier bodyweight and 
with larger fleece of improved quality should be kept in 
view. Because of these considerations, Chokla and Nali 
breeds whose breeding tracts ■ lie in areas with compara¬ 
tively better rainfall should only be chosen for cross¬ 
breeding with Rambouillet or Merinos for production of 
superior quality wool suitable for apparel use. As the 
ultimate level of exotic inheritance that may be found 
optimum for stabilisation cannot be anticipated, it is 
very necessary that the crossbreeding of those sheep should 
be introduced in a well planned and progressive manner. 

For years to come it would be advisable not to increase 
the exotic inheritance in the resultant progeny beyond 
a level of 50%. Introduction of higher levels of exotic 
inheritance should be considered only after the performance 
of such crossbred sheep has been fully studied. Sheep 
breeders should be encouraged to use crossbred rams with 
50% exotic inheritance during the first one or two years 
which will enable them to raise a uniform flock of ci'oss- 
bred sheep with 25% exotic inheritance. When this stage 
is reached, the flockov/ners should be supplied with cross¬ 
bred rams with 75% exotic inheritance. Such a system 
would ultimately enable replacement of the sheep flocks 
of local types by crossbred sheep having 50% exotic 
inheritance. For such a programme of crossbreeding to 
cover the entire area of Chokla and Nali breeds having 
a total brcedoble ewe population of about 1.55 million, 
a large number of purebred exotic rams and crossbred 



rams with 5C$ and 73V$ exotic inheritance will be 
required. I\ firm and phased target of breeding coverage 
to convert the indigenous sheep flocks into crossbred typos 
should be drawn up for each breeding tract. Based on this, 
the number of crossbred rams of different levels of exotic 
inheritance and also the period during which they will be 
required should be worked out. After this information 
has been obtained, large scale crossbreeding of selected 
indigenous foundation ewe stock with superior rams of 
exotic breeds should be taken up in the existing or new 
sheep breeding farms preferably located in the region 
itself, 

9.42 Sheep breeding will have to be developed in an 
intensive manner in the areas of the arid zone outside 
the canal command. It is anticipated that with improved 
breeding and better pasture availability the flockownors 
would be able to improve the quality and production of 
their stock. To achieve this, sheep husbandry extension 
organisation will hove to be considerably strengthened. 

The flockownors should be educated on the usefulness of 
systematic and periodic culling of inferior stock and the 
use of good quality ewes and superior rams for breeding. 
Such an education is particularly necessary in areas 
whore selective breeding is recommended for the improve¬ 
ment of carpet quality sheep like Marwari, Jaisalmeri, etc. 
Without strong extension support it will bo difficult 
to enable sheep flockownors to produce sheep with 



carpet wool of uniform quality* 

9.43 As regards the approach to development of carpet 
wool breeds like Magra, Marwari and Jaisalmeri, it is 
recommended that in the immediate future, breeding 
programmes should envisage production of improved sheep 
with heavier bodyweight and wool yields of uniform 
quality. Hence selective breeding is recommended in 
view of the fact that these areas will continue to bo 
marginal at least for a decade or so and the carrying 
capacity of the grasslands under improvement would not 
be enough to support much heavier sheep with increased 
wool of finer quality. Further, sheep of these areas will 
continue to be maintained on migration, even though on 
a restricted scale, in terms of period and distance of 
migration, Marwari and Jaisalmeri sheep have the 
characteristics of being able to walk long distances and 
to survive under scarcity conditions. Crossbred sheep 
may not survive under such system of rearing. As carpet 
wool of uniform quality will be popular both for internal 
consumption and export, it is desirable to maintain 
certain number of sheop of carpet quality in the country 
and improve them further. After two decades or so, the 
existing condition of pasture availability may improve 
as a result of implementation of various measures 
suggested in this Report. At that time, crossbreeding 
of these breeds of sheop with exotic breeds could be 
introduced to produce finer wool, if considered 
necessary,. 
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9.44 It has been pointed out in paragraph 9.8 
that ii. :he arid the majority of sheep breeders 

often migrate with their flocks end the returns they 
get from the wool are not very remunerative. The 
Rajasthan Government had# therefore# initiated a 
scheme in 1964-65 for the purchase# grading and 
sale of wool with the object of giving a fair 
price to the sheep breeders and to prevent their 

exploitation by middlemen traders or the agents 

/ 

of merchants from major wool markets. The scheme 
included grading and auction of wool to enable 
supply, of standard graded products and higher 
financial returns. Of the three grading centres in 
the State two centres at Bikaner and Jodhpur handle 
grading and sale of wool in the western districts. 

Each of these grading centres is capable of grading 
about 0.5 million kg of wool per year but only about 
half of this quantity is being handled at present.* 
Ihus it will be seen that only a small fraction of 
the total quantity of about 6,8 million kg wool 
produced in this area is handled on an organised basis 
for the benefit of the sheep breeders. As migration 
of sheep is progressively reduced in the future and 
the quality and the yield of wool of sheep are 
improved through bettor breeding# feeding and 
management# the need for organised marketing of wool 


* Source: Directorate of Sheep and Wool# Rajasthan. 
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would become more necessary to Improve the economy of the 
sheep breeders. The commission in its Interim Report on 
"Poultry/ Sheep and Pig Production through Small end 
Margineil Farmers and Agricultural Labourers for Supplement¬ 
ing their income" has recommended special programmes for 
and assistance to small and marginal farmers and agricul¬ 
tural labourers for sheep breeding in all the 11 districts 
of the arid zone. It has been recommended in that Report 
that sheep breeders* cooperatives should be organised in 
each district both at the rural level as primary coopera¬ 
tives and at the district level as a Union. All the recom- 
»iic:uucn-j.ons made in that: jjeloru tnq credit, 

cooperation and marketing facilities for sheep breeders 
should be implemented on a priority basis in these areas. 
When these cooperatives are formed they should undertake 
such functions as collection/ processing, grading, ware¬ 
housing and marketing of wool. It will be necessary to 
establish an autonomous body at the state level for wool 
marketing to support the district Unions and the primary 
cooperatives. At present the functions of purchase and 
sale of wool under the grading scheme are performed by the 
State Directorate of Sheep and Wool, Even though some 
small profits have been obtained under this scheme during 
the last two years, the progress is not very satisfactory 
as the quantity of wool handled is far below the expected 
target. A much larger and concerted effort is required 
to handle not only the present level of production of 
wool but also the increased output which we expect to 
result from the inplementation of various measures suggested 
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in this Report. Such large expansion and handling of 
trade should better be left to a separate autonomous 
organisation which has greater freedom to operate on 
contnercial lines/ establish an efficient marketing 
structure, ensure remunerative prices to sheep breeders 
and which does not have to work under the various con¬ 
straints faced by a Government agency. Moreover, the pro¬ 
grammes of sheep development suggested by us will throw 
a heavy responsibility on the Directorate of Sheep and 
Wool, which need not be further burdened with the trading 
in wool. It is, therefore, recommended that an autonomous 
body which can work on commercial lines, take prompt 
decisions and act quickly should be set up in the interest 
of the success of the marketing programme. The autonomous 
body may be in the form of a Wool Board or a Corporation 
for the State and it may undertake only commercial fun¬ 
ctions starting with shearing of wool and terminating 
with sale through auction or other means. The Directorate 
of Sheep and Wool can concentrate and utilise its 
expertise on production aspects of sheep and wool and 
provide efficient and adequate extension service for 
better breeding, feeding, management and health 
cover for sheep and goat stock. The staff of both 
the Directorate of Sheep and Wool and the Wool 
Board could jointly help in the formation and 
successful functioning of sheep breeders' 
cooperatives at the primary and district 
levels. 
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Marketing 
of Sheep 
and Goats 
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Markets 


9.45 It is well known that with a large sheep 
and goat population/ Rajasthan State is a major 
supplier of sheep and goats for the meat markets 
in the Neighbouring States. Bulk of the sheep 
and goat trade of the state comes from the 
western region of the state. According to the 
Special Schemes Organisation of the Rajasthan 
Government nearly 0.25 million goats go out for 
slaughter from Banner district/ 0.3 million from 
Jodhpur district and about 40/000 from Jaisaimer 
district every year. It is also known that sheep 
and goats go to the markets in Punjab/ Delhi/ 
western Uttar Pradesh in the north and to 
Ahmedabad ana Bombay markets in the south. 

It is reported that sheep are taken to these 
markets mostly on foot or by trucks. 

9.46 Even though the sheep and goat trade for 
meat markets is large, no detailed and reliable 
information and statistics are available on the 
number of animals sent out, routes taken, modes 
of transport, different channels of trade 
operating, returns obtained by the breeders, 
the share of profit at different levels, loss 
of animals end loss in bodyweight of animals 
during transit, etc. It is understood that 
Rajasthan Government has proposed a techno- 
economic survey on the marketing of sheep 

and goats as an advance action for the Fifth 
Five Year Plan. Such a study is long over due 
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and the Commission recommends that this survey covering 
all the aspects mentioned above should be taken up and 
completed expeditiously. 

9.47 It is, however/ evident that the present system 
of disposal of sheep and goats by the breeders is of 
least benefit to them. The marketing of sheep and goats 
should be one of the very important activities of the 
sheep breeders' cooperatives earlier recommended at the 
rural and district levels. The district Unions should 
be assisted with finances and technical guidance for 

the organisation of stockyards, purchase and transport, 

% 

managerial staff, etc. The commission is of the view 
that it will also be necessary to change the present 
pattern of transporting livestock over long distances 
to the meat markets and provide slaughtering facilities 
within the State and transport dressed carcasses (frozen 
or chilled) and processed and unprocessed packed meat. 
Ihe State Government has already proposed the establish¬ 
ment of a large modem slaughter house at a convenient 
place like Jodhpur, This programme should be implemented 
as early as possible, as it will provide large economic 
benefits to the sheep and goat producers. The Commission 
would like to point out that this would be the first 
attempt in the country for organised collection and 
marketing of sheep, development of stockyards and long 
distance transport of chilled or frozen meat and other 
mutton products. As the arid zone experiences severe hot 
and dry atmospheric conditions during summer months, 
problems relating to spoilage and shrinkage of carcasses 
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would have to be tackled. It is, therefore, con¬ 
sidered necessary that meat technological 
studies on these various aspects should be under¬ 
taken in advance so that pitfalls arc avoided 
in the future. The Central Food Technological 
Research Institute, Mysore, may undertake pilot 
studies on these problems. 

9.48 Wool produced in the arid areas is mostly 
marketed either for export for for utilisation 
in woollen mills in other States. As the migra¬ 
tion gets progressively reduced, it would be of 
economic advantage to the local people if arrange¬ 
ments are made for the maximum utilisation of 
wool through local cottage industry. For this 
purpose, a large number of shearing centres and 

a number o£ service units for preliminary pro¬ 
cesses like scouring, carding, etc. should be 
started. Special arrangements should also he made 
for training young artisans in the villages in 
the latest spinning and weaving methods, making 
use of locally produced wool. 

9.49 Ihe State Knadi and Villaco Industries 
Board has been implementing a programme for 
improving the economic conditions cf rural 
artisans using wool for various purposes. The 
programme main’.v consists of supply of wool to 
spinners, yarn to weavers and sale of finished 
products. Tno Board has already undertaken the 
wool programme in places like Bikaner and 
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Jaisalmer. Even though its work has enlarged during 
the last few years, the Correnission was informed that 
further expansion has not been possible due to 
certain regulations and lack of additional financial 
support. It has also been observed that the Board 
is obtaining imported wool for use by the artisans. 

It is recommended that the Board should be assisted 
not only to establish additional centres for wool 
utilisation programmes but also to expand their 
activities to help a large number of artisan families. 
The Small Scale Industries Department of the state 
Government should be entrusted with the function of 
supporting these activities. As far as possible, these 
rural wool based industries should utilise the locally 
available wool. This is necessary to provide an assured 
and remunerative market for the wool produced by the 
breeders in the area. This programme will definitely 
create an impact in improving the economic conditions 
of a large number of rural artisans in the desert 
areas. 

Goat Popu- 9.50 Rajasthan is a premier sheep breeding State; 

lation - 

Need for it has got a larger goat population. The goat popu- 

Reduction 

in Number lation has also been showing a steep increase. The 
total population of goats in the State in 1951 was 
5.59 million and it rose to 12.14 million in 1972, 
showing an increase of 117.3%. The increase in the 
goat population in the arid zone is of a much larger 
magnitude. The population in this region was 2.19 


million in 1951 and it rose to 5.82 million in 1972, 



which is an increase of 165.7%. Another interesting fea¬ 
ture noticed is that while the cattle and sheep population 
showed a decline during 1966 to 1972 in the arid zone, the 
goat population increased considerably from 4.26 million to 
5.82 million. 

9,51 The trend of increase in the goat population 
particularly in the desert areas is disturbing because if 
goats are allowed to browse indiscriminately they produce 
a devastating effect on vegetation. Goats are maintained 
in mixed flocks with sheep as they act as good foster 
mothers for raising lambs. The flockowners are also able 
to dispose of goats during any part of the year and during 
migration to get some money for meeting their day to day 
expenditure. Goats are sold in large numbers for meat 
markets in other States and large cities. Goats are also 
utilised as a supplier of milk for the poorer sections of 
the people and goat hair is used for manufacture of ropes, 
blankets, etc. Goat skins are valued for internal use and 
for export. It is presumed that goats have been maintained 
along with sheep in the arid zone by the sheep breeders 
to supplement their income as goats withstand serious 
drought conditions better than the sheep. However, as the 
available grazing is not sufficient to meet the require¬ 
ments of even the cattle and sheep, goats should be con¬ 
sidered as a serious competitor to these species. Goats 
are also responsible for the progressive deterioration of 
the grasslands. Therefore, if goats are allowed to con¬ 
tinue even at the present level they would stand in the 
■‘■ho required development of grasslands. It is 
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recommended that goat flocks should not be permitted 
to graze on specially developed grasslands. Also 
the number of goats in mixed sheep and goat flocks 
should be restricted when such flocks are allowed 
to graze in these lands. The sheep owners should be 
educated on the advisability of improving their 
sheep flock and reducing the number of goats. It 
is further recommended that goat population should 
be reduced progressively to an extent of 25 to 30% 
of sheep population in these areas. Ibis cannot be 
achieved in a short period of time but as the 
quality of sheep is improved considerably and local 
employment using wool is augmented to supplement 
the income of the family of the sheep breeders, 
the flock-owners could be slowly weaned away from 
goat rearing to sheep raising. 

9.52 nearly three-fourths of the camel population 
in the country is found in Rajasthan and this is 
concentrated mostly in the western districts of the 
State. Of the total population of 0.74 million camels 
in the State, 0.62 million camels are in the 11 arid 
districts., which constitute nearly 84% of the total 
stock. Th= Livestock Census figures from 1951 
onwards sho> that camel population has been showing 
a steady increase in those districts. It was 0.27 
million in 1951, 0.47 million in 1961, 0.56 million 
in 1966 and 0.62 minion in 1972. One interesting 
observation is that in spite of the severe drought 
conditions experienced during the period from 1966 
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to 1972 when the number of cattle# buffaloes and sheep 
decreased# the population of camels showed an increase 
from 0.56 million to 0.62 million. This is perhaps 
because the camel is naturally well adapted to desert 
conditions. 

9.53 Camels are mostly bred and kept by Raikas <ond 
other nomadic tribes and they are useful animals parti¬ 
cularly for landless labourers and small and marginal 
farmers who cannot afford to purchase and maintain good 
bullocks for cultivation# transport# etc. Camels are the 
only species of animals which could be used for riding 
and transport in the desert areas# where communication 
facilities are meagre. In recent years camels are being 
increasingly used in the Rajasthan Canal Project for 
haulage. They have their use also in the defence and 
police establishments in the border areas. Camels are also 
used for many other purposes. Its milk is used for human 
consumption in some areas. Its hair# either with or with¬ 
out other fibres# is used for making ropes# carpets and 
even blankets. Painting brushes of superior quality are 
made from camel hair. Camel meat is used for food and 
camel leather for the manufacture of shoes end other 
leather goods. Some cottage industries are based on the 
use of camel guts for handicraft products. In comparison 
to its multifarious usefulness for the people of the 
desert areas# development of comol has received scant 
attention so far. The Rajasthan Government initiated a 
rrncl development scheme as early as 1954 which included 
the establishment and operation of stud centres for camel 



development. The Indian Council of Agricultural Research 
had also sanctioned a scheme in 1956 for the establish¬ 
ment of a camel breeding farm and lo stud centres to 
operate broadly on the pattern of Key Village Scheme on 
cattle development. The objective of the scheme v;as to 
collect scientific data on camels and to improve the 
breed of camels by selective breeding. For various 
reasons this Scheme could not function satisfactorily 
and did not produce the desired information. At present 
the Department of Animal Husbandry provides on loan stud 
camels from the State camel breeding farm to the camel 
owners for breeding. The cormission has noted that the 
Fifth Five Year Plan of Rajasthan State has not provided 
for any scheme for the development of camels. It is 
recommended that the camel farm at Bikaner should be 
adequately expanded to enable it to take up a scientific 
breeding programme. This will also enable, besides taking 
up genetical studies, collection of data on reproductive 
physiology of the camel with particular reference to 
its breeding behaviour, nutritional needs and health 
requirements, *3iese research investigations should be 
undertaken in close collaboration with the scientists 
at the College cf Veterinary Science and Animal Husbandry 
at Bikaner. The £arm should be linked with a number of 
camel development blocks in different districts on the 
pattern of the Key Village Scheme. As the breeding farm 
will help in the improvement of cornels in the adjoining 
States also, outlay particularly for the expansion of 
the farm and its activities could be jointly borne by 
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the Indian Council of Agricultural Research, 
Government of India and the Government of 
Rajasthan. 

HARyANA 

9.54 Rearing of livestock is an important 
subsidiary occupation with the farmers in Haryana 
State, particularly in low rainfall areas. These 
areas are adjacent to the districts of Gar.ga- 
nagar, Churu and Jhunjhunu of Rajasthan and the 
livestock rearing conditions are more or less 
similar in both areas. The home tract of Hariana 
cattle includes this area and good specimens 
of the breed are found in large numbers 
in the tehsils of Hissar, Bhiwani, Hansi 
and Loharu, The sheep of the area are 
predominantly of Nali breed whose 
breeding tract lies in the neighbouring 
districts of Gonganagar and Churu in 
Rajasthan. Camels are found In large 
numbers in the tehsils of Sirsa, Bhiwani, 

Badri and Patch chad and are used both 
for agriculture and transport. The 
livestock population cf the arid 
tehsils in 1966 and 1972 are given in 
Table 9.3. . 



TABLE 9.3 


Livestock Population in nine Tehsils in the 
Desert Area in Haryana State in 1966 and 1972 

(Number in hundreds) 


Tehsil 

CATTLE 
1966 1972 

BUFFALOES 
1966 1972 

SHEEP 

1966 1972 

GOATS 
1966 1972 

CAr-ELS 
1966 1972 

Dadri 

561 

634 

445 

663 

168 

123 

242 

185 

120 

143 

Hansi 

987 

449 

859 

1074 

326 

339 

172 

181 

10 

11 

Hissar 

994 1111 

930 

107 2 

473 

400 

293 

313 

65 

82 

Bhiwani 

790 

679 

427 

469 

457 

339 

583 

343 

205 

172 

Fatehabad 

748 

879 

775 

989 

327 

328 

237 

241 

106 

107 

Sirs a 

954 

854 

1003 

1027 

533 

315 

507 

332 

282 

200 

Loharu 

201 

- 

121 


61 

- 

94 

- 

62 

Dabwali 

330 

- 

334 


160 

- 

215 

- 

134 

Total 

5034 5137 

4439 

5749 

2284 

2065 

2034 

1904 

788 

911 


9.55 k comparison of the livestock population in 1966 
and 1972 indicates a slight rise in the cattle popula- 
tion and t fairly large increase in the case of buffa¬ 
loes and car.els. Ihe population of sheep and goats has 
shown a decline during this period. The increase in the 
number of buffaloes may be flue to the fact that canal 
irrigation is being progressively introduced in these 
areas. The reduction in sheep and goat population may 
be due to shrinkage in the availability of land for 
gracing and also decreased availability of stubble 
grazing resulting frv.n progressive- increase of 
intensive cultivation practices. The camel is perhaps 
becoming more popular as its maintoncnce is considered 
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more economical by the farmers in the area and they can 
also be used for a variety of agricultural operations. 

Ihe trend of increase in the number of buffaloes can be 
kept under check if only production of cow milk in this 
area is considerably increased and a remunerative market 
is created for it. While tho decreasing trend observed 
in goat population is welcome, a similar trend in sheep 
is not desirable. Sheep have good potentialities for 
improving the economy of the farmers particularly the 
small and marginal ones in the area if the size of 
sheep and the quality of wool yield in them could be 
improved. 

9.56 In spite of the fact that this area abounds in 
good quality livestock, very little organised efforts 
have been made in the past for improving their pro¬ 
ductivity. No schemes for marketing of milk and for 
organised collection and marketing of wool were taken 
up till the end of the Third Five Year Plan period. 

Only recently under tho Fourth Five Year Plan a start 
has been made for taking up such programmes for imple¬ 
mentation. One medium sized Intensive Cattle Development 
Project (ICEP) covering about 50,000 breedable cows and 
shu-buffaloes has been started in Bhiwani with one 
central semen collection centre and 50 stockmen centres 
in rural areas. There arc 8 Sheep and Wool Extension 
Centres in the districts of Bhiwani and Mahendragarh 
for improved breeding of sheep, control of diseases and 
shearing and marketing of wool. One Wool Grading and 
disposal Centre was started in Loharu but later shifted 
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to Hissar. Th© State Government has recently 
decided to locate it finally at Bhiwani. She State 
Dairy Development Corporation has set up one con¬ 
densed milk plant in Bhiwani with a handling 
capacity of about 35,000 litres of milk a day. This 
plant has already gone into production and at 
present its throughput is about 15,000 litres 
a day. 

Approach 9.57 As mentioned earlier, cattle in this area is 
to Cattle 

and °f superior type and in a major part of the area 

Buffalo 

Breeding purebred Harianas are found in large number. 

Buffalo population consists predominantly of good 
Hirrahs as this area lies adjacent to the breeding 
tract of this breed, namely, Jind and Rohtak districts. 
The approach to cattle and buffalo development in 
this area should envisage breed improvement and 
increased milk production through planned breeding 
programmes and augmentation of feed and fodder 
resources. In addition to the Intensive Cattle 
Development Programme in Bhiwani, another medium 
sized ICDP is proposed to be established in Sirsa 
under the Fifth Five Year Plan of the State. A 
large area would still remain uncovered by any 
prograimte. It is, therefore, recommended that the 
ICEP at Bhiwani should be expanded to cover addi¬ 
tional areas in Bhiwani tohsil as well as adjacent 
areas in Dadri and Loharu tshsils. In addition, 
improved breeding facilities should also be 
organised to cover areas in Dadri and Loharu tehsils. 



Mahendragarh tehsil and the arid regions located in the 
south-western part of Jhajjar tonsil. C,,- con'.mi ar ti¬ 
ficial insemination (AI) station could be started in 
Mahendragarh town with about 50 or more AI units in 
the rural areas, While selecting areas for locating 
these units# preference should be given to the mi lie- 
abeds of the existing dairy projects and those proposed 
for establishment in the near future# and to areas which 
already have irrigation facilities, The breeding pro¬ 
grammes should be linked with the cooperatives under 
dairy projects and organised on the lines indicated in 
the Coitinission's Interim Report on 'Milk Production 
through Small and Marginal Farmers and Agricultural 
Labourers'. The farmers of these areas may be inclined 
to continue selective breeding among Hariana cattle as 
Hariana bullocks are in good demand in and outride the 
State as draught animals. However# it is advisable to 
progressively introduce crossbreeding with Jersey breed 
with a view to increasing cow milk production. Such a 
system would benefit the people economically in the 
long run when facilities for collection end marketing 
of cow milk have been organised under a number of pro¬ 
grammes proposed under the Fifth Plan and those recom¬ 
mended in this Report. Otherwise# the farmers will have 
to maintain buffaloes for milk production and cattle 
for production of bullocks which seem to be the 
present trend.’ A small beginning has already been 
made for crossbreeding the local cattle with Jersey 
brood under ICDP at Ehiwani. As recommended in the 
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case of Rajasthan (paragraph 9.16), the level of 
exotic inheritance should be maintained at 50% only 
until such time the green fodder availability is 
adequately increased in the area. At a later 
stage, if found possible, the exotic inheritance 
could be raised to a higher level. 

Marketing 9.58 Organised collection and marketing of milk was 

of Milk 

non-existent in the area till the recent past. As 
already stated, the milk plant for manufacture of 
sweetened condensed milk at Bhiwani has a capacity 
to handle about 35,000 litres of milk per day. The 
State Government has proposed the establishment of 
a new milk plant in Sirsa in the Fifth Plan. In 
view of the progressive extension of irrigation and 
intensive cattle and buffalo development proposed 
in arid areas, it is recommended that additional 
programme of milk collection and marketing should 
be taken up in the near future. It is, therefore, 
suggested that the milk plant in Bhiwani should be 
expanded to handle at least 50,000 litres of milk 
a day with provision for further expansion to handle 
ultimately about one lakh litres of milk. Milk 
chilling plants should also be set up in Loharu and 
Dadri areas. The milk collected at Loharu and 
Dadri centres could be sent for marketing to 
Bhiwani or to Jind, Milk from Dadri could also be 
sent to the dairy plant proposed to be set up in 
Rewari or to the dairy plant at Rohtak being 
established ion dor the ‘Operation Flood' project. 
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Chilling plants recommended could be of the 
capacity of about 10/000 to 20/000 litres daily. 
It is emphasised that the dairy schemes should 
provide all the incentives for increased pro¬ 
duction and marketing of cow milk as recommended 
in the Commission’s Interim Report on ’Milk 
Production through Small and Marginal Farmers 
and Agricultural Labourers". 

9.59 There has been a decrease in the number 
of sheep in this area during the recent past. 

It would be necessary to arrest this trend and 
improve their quality both for wool and mutton 
production. As Nali breed is predominant in the 
area# the present breeding policy adopted by 
the State Government is selective breeding of 
the Nali and progressive crossbreeding of 
Nali sheep with Hissardale and to some extent 
with exotic breeds like Corricdale. It is 
recommended that crossbreeding of Nali sheep 
should progressively be extended to cover 
ultimately all sheep of the area. To start 
with/ crossbreeding may be introduced to replace 
the existing sheep with crossbred progeny 
having 50 per cent exotic inheritance. With a 
view to gradually acclimatising the crossbred 
sheep to the agro-climatic conditions in the 
area/ sheep breeders may bo encouraged to use 
crossbred rams with 50% exotic inheritance in 
the first instance and later with 75% exotic 



inheritance to hr.vc ulci.^wly zijc'u. which will have 
crossbred sheep having 50# nxrtic inheritance. Such a 
programme has also been recommended for adoption for 
Rajasthan State. For a programme of crossbreeding to 
cover all the sheep in this area where the breedable ewe 
population may be around one lakh, a large number of 
purebred exotic rams as well as crossbred rarns with 50% 
and 75% exotic inheritance will be required. It is under¬ 
stood that the Government Livestock Farm at Hissar is 
hardly in a position to supply more than 100 Hissardale 
and about 300 Nali rams every year, it is# therefore# 
recommended that the si 2 C of Hissardale and Nali sheep 
flocks at this Farm should be considerably increased so 
that in addition to purebred Hissardale and Nali rams# 
crossbred rams with 50% Oorriedale inheritance could 
also be pro&vced in large numbers every year. It is also 
recommended that in selected areas where good type of 
Nali sheep exists, crossbreeding may bo Introduced 

i 

in a controlled and planned manner through sheep 
breeding extension centres for production of large 
n'uriber of crossbred rams at the field level Which 
could be purchased and utilised for breeding elsewhere. 
The possibility of obtaining crossbred Corriedale-Nali 
or Rarfbouil'iet-Nali rams from the Central Sheep and 
Wool Research Institute, Malpura# Rajasthan# should 
also be explored, 

9.60 The Wool Grading and Disposal centre started 
during the Fourth Pive Year Plan has not yet been 
fully established. It is recornnendcd that adequate 
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facilities such as building# equipment, funds, etc. 
should be provided as early as possible. At present, 
the Centre handles about one lakh kg of wool. The 
Centre, however, could easily handle two lakh kg of wool 
or more every year provided adequate facilities are 
created for collection, transport, processing, storage 
and grading of wool, sufficient funds (Rs. 40.57 lakhs) 
have been provided in the Fifth Plan of the State for 
this purpose. The Commission in its Interim Report on 
"Poultry, Sheep and Pig Production through Small and 
Marginal Farmers and Agricultural Labourers for Supple¬ 
menting their Income" has recommended inclusion of the 
districts of Hissar and Mahendragarh (including areas 
now under the newly formed Bhiwani district) for special 
sheep development programmes for the benefit of small 
and marginal fanners and agricultural labourers. The 
programmes recommended therein should be taken up on a 
priority basis in the tehsils of Hissar and Bhiwani 
districts, which are in the desert area. It has also 
been recommended in that Report that the best way to 
ensure economic returns from sheep production would 
through organising sheep breeders' cooperatives both 
at the rural level as primary cooperatives and at the 
district level as a Union. All the recommendations made 
in that Interim Report concerning credit, cooperation 
and marketing facilities for sheep breeders should be 
given effect to on a priority basis in these areas. 

!4hilo collection and processing could be organised by 
the primary cooperatives, transport, warehousing and 
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marketing of wool should be undertaken by the 
Wool Grading and Disposal Centre at present fun¬ 
ctioning on a temporary basis in Hissar and letor 
on to be fully established in Bhiwani. 

9.61 Special programmes should be taken up in 
arid areas of Haryana, on similar lines as recom¬ 
mended for Rajasthan, to create facilities locally 
for the utilisation of wool produced to the maximum 
extent so that enployment opportunities are aug¬ 
mented in the area with consequent additional income 
for the sheep breeders and artisans in the villages. 
At present there is no private, cooperative or public 
woo., industry in the area. The State Khadi and 
Village Industries Board should organise centres 
Jor woo. utilisation as is being done in Rajasthan, 
Ihe Small Scale Industries Department of the State 
j^verranent should also explore the possibilities 
of staring wool utilisation programmes. 

Grassland 9.62 ^tom the land use statistics available for 
Develop¬ 
ment Hissar and Bhiwani districts it is observed that 

the lands classified as ‘not-avail able for cultl- 
yfctioi -^nd os 'uncultivated land excluding fallow 
land' are progressively declining in extent. It 
ha£ been estimated that in 1971-72 there were 
72,^00 hectares of land not available for cultiva¬ 
tion and 46,000 hectares classified as 
'uncultivated land excluding fallow land'.' 

* Statistics supplied by Directorate of Animal 
Husbandry^ Haryana. 
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It is anticipated that with the extension of 
irrigation in the area the availability of 
green and dry fodder for cattle and buffaloes 
may progressively increase. But the availabi¬ 
lity of land for stubble grazing and pasture 
land may diminish with the result that the sheep 
breeders may find it difficult to profitably 
raise good quality sheep. It is understood 
that the villages have under their control blocks 
of land which are intended for grazing of sheep 
and cattle but they are left undeveloped and 
allowed to deteriorate through uncontrolled 
over grazing. As recommended for Rajasthan 
(paragraph 9 . 36 ), programmes for development 
of village grasslands and adoption of controlled 
grazing, should be taken up in this area imme¬ 
diately. These lands should be taken over by 
Government for development and once these lands 
have been fenced, reseeded and brought under 
good cover of perennial grasses like Cenchrus 
species known locally as ' anjan* which grow 
satisfactorily in the area, these lands may be 
transferred to the Village Panchayats for main¬ 
tenance. It is recommended that at least 20,000 
hectares should be taken up for progressive 
development during the next 5 to 10 years. 

As the blocks of grassland would be smaller 
than those in Rajasthan, the cost per hectare 
is expected to be around Rs.850 and the outlay 
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Situation 
in Desert 
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Gujarat 


required would be about Rs.1.7 crores. 

9*63 Prom the large population of camels, in the 
area and their good condition, it appears that this 
animal is favoured by the farmers of the arid 
area for agricultural and transport operations. 

At present, there is no scheme for development 
of camels in the State and the camel breeders 
depend entirely on Rajasthan for purchase 
of good camels. It is recorrmended that the 
State Government should consider the 
possibility of establishing about 10 stud 
centres to operate broadly on the pattern 
of Key Village Scheme on cattle development. 

For these stud centres superior he-camels 
•nay be selected from the camel breeding 
farms and/or established camel breeders 
in Rajasthan. 
frJJARAT 

^*64 The, arid area in Gujarat lies 
contiguous to the arid zone of Rajasthan State 
and the agro-climatic and other conditions 
are also similar in both the areas. 

As in Rajasthan, livestock raising is an 
important occupation with the rural 
population in this area. Cattle, buffaloes, 
sheep, goats and camels are maintained 
in large numbers. The livestock population 


in 1961 and 19T2 of the arid tehsils 



of Gujarat is given in the Table below: 


Table 9.4 

Livestock Population in 8 Tehsils 
in the Eesert Area in Gujarat State 
in 1961 and 1972* 

(Number in *000) 

Cattle Buffaloes Sheep Goats Camels 

1961 1972 1961 1972 1961 1972 1961 1972 1961 1972 


BANASKANTHA 

DISTRICT 


Vav 

59 

50 

16 

23 

76 

64 

24 

51 

2 

3 

Iharad 

63 

48 

20 

24 

42 

36 

26 

48 

2 

3 

Deodar 

58 

41 

16 

22 

18 

12 

16 

35 

1 

2 

Kankrej 

57 

40 

14 

18 

12 

10 

14 

53 

1 

2 

Radhanpur 

27 

22 

8 

10 

Up 

6 

9 

15 

0.4 

0.4 

Santalpur 

MEH SANA 
DISTRICT 

33 

25 

7 

10 

20 

15 

12 

20 

0.2 

0.4 

Sami 

41 

40 

13 

18 

4 

5 

9 

18 

0.1 

0.2 

Harij 

18 

14 

8 

10 

1 

2 

4 

10 

0.1 

0.2 

TOTAL 

356 

280 

102' 

135 

180 

150 

114 250 

6.8 

11.2 


( * 

figures 

for 

1972 

are 

provisional) 





9.65 The quality of cattle is superior in this area 
as Eanaskantha is the home tract of Kankrej which is 
a well-known dual purpose breed. Kankrej bullocks are 


excellent for use in agricultural operations particularly 
in heavy soils/ and many other draught purposes; and 
these bullocks are sold to more intensively cultivated 
areas in other parts of Gujarat and in Rajasthan. Ihe 
buffaloes found in this aro^are predominantly of 
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Mehsa'na typo which aro good milkers and aro in 
demand in the State ar.d in Tembny city. The sheep 
of the area is of Marv/ari breed similar to those 
found in Rajasthan.- The livestock breeders of this 
area-are put to a lot'of hardship because of 
recurrent scarcity conditions and they also 
practise, to certain extent, migration like the 
livestock breeders in the arid zone of Rajasthan. 

The sheep breeders, in particular, migrate to 
cultivated areas in Rajasthan through Radhanpur 
and Himatnagar and towards Kutch through Samakhiali, 
That the livestock is reared under difficult 
conditions is indicated by the fact that the 
population of cattle end sheep has considerably 
decreased from 1961 to 1972. The number of 
buffaloes has, however, shown a large increase 
perhaps due to the fact that they are better cared 
for because of high milk production and the 
returns they bring to the farmers. As in the case 
of Rajasthan, the population of goats and camels 
ha* shown on increase. The above trends are more 
or less similar to those found in the arid areas 
of Rajasthan. 

Approach 9.66 The productivity of livestock has remained 

to Cattle 

Develop- stagnant in tnis. area for want of organised attempts 

ment. 

for providing adequate facilities for better feeding 
and breeding of livestock and marketing of live¬ 
stock products such as milk, wool etc. There is 
urgent need for taking immediate and adequate 
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measures for improving the quality and productivity of 
cat’Qe and buffaloes in the area. The State Government 
has proposed setting up of two medium sized Intensive 
Cattle Development Projects one at Tharad in Banaskantha 
district and another in Sami or Harij tehsil in Mohsana 
district as a part of Drought Prone Areas Programme. The 
animal husbandry programmes under the Fifth Five Year 
Plan of the State also include one ICDP in Banaskantha 
district which will cover mainly the milksheds of Banaskantha 
dairy at Palanpur, This project may not cover a major portipn 
of the arid areas in Banaskantha district. It is, therefore, 
recommended that the two medium sized ICDPs proposed under 
the Drought Prone Areas Programme in the State should be 
taken up on priority busis. One of these projects could be 
located at Tharad to cover the cattle and buffalo population 
in Tharad, Vav and Deadar tehsils while the second project 
could be located at Thara to provide inputs and servioes 
for cattle development in the tehsils of Kankrej, Radhanpur, 
Santalpur, Sami and Harij. As the area is very extensive, 
the artificial insemination facilities from the TCDPs 
cannot reach remote areas in these districts. It is, 
therefore, recommended that.a programme of distribution of 
large number of purebred bulls and buffalo—bulls should be 
taken up. It would be preferable to popularise the 
maintenance of these bulls by progressive breeders in the 
villages and in their absence, by the Village Panchayats, 
Subsidy could be extended to the custodians of the bulls 
and such a system would work out more economical than 
locating the bulls at the veterinary dispensaries and 





first aid centres in the area. To meet the needs of 
superior quality bulls under these programmes it is 
advisable to strengthen the cattle breeding farm at 
Thara in Kankrej tehsil so that a scientific programme 
of genetic improvement of the stock could be undertaken 
in this farm. The herd size of this farm should be 
raised to at least 150 breeding cows. The breeding 
programme should be closely linked with the rural 
cooperatives under dairy schemes and should be organised 
on the lines indicated in the Commission's Interim Report 
on "Milk Production through Small and Marginal Formers 
and Agricultural Labourers". 

Dairy 9.67 In each of the districts of Banaskantha and 

Deve¬ 
lopment Mehsana there is Milk Producers' Cooperative Union 

which collects milk through producers' cooperative 

societies in the villages. The Mehsana Union has a 

large dairy plant called Dudhsogar Dairy with a capacity 

to handle two lakh litres of milk per day. This dairy 

plant is being expanded under 'Operation Flood' project 

to haV* a capacity to handle 4.5 lakh litres a day. The 

Banaskan-.ha District Cooperative Milk Producers' Union 

has been receiving financial assistance under the 

'Operation flood' project for the establishment of a 

dairy plant wi.th a handling capacity of 1.5 lakh litres 

a day. This dairv is at present handling 55,000 litres 

of milk per day on nr. average and has two chilling 

centres one at Dhanere and another at Khimona. The 

existing milkshods of 'hose two largo dairies do not 

at present cover the arid areas of the two districts. 
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Sheep 

Develop¬ 

ment 


It is, therefore, recommended that additional chilling 
centres should be set up under both these dairy 
plants in the tehsils lying in the arid zone. This 
would not only help collection of more milk for the 
dairy but also help in improving the economy of 
cattle breeders of the area. During the Fifth Five 
Year Plan period three more chilling centres should 
be established in Banaskantha district at Vav, Kankrej 
and Deodar and two chilling centres in Mehsana district 
at Sami and Harij• 

9.68 There is a large sheep population in these 
districts. Organised programmes of sheep and wool 
development in this State have, however, been confined 
to Saurashtra and Kutch regions in the past. Only 
recently the State Animal Husbandry Department has 
started sheep extension programmes in Palanpur with 
the establishment of eight sheep extension centres. 

Even these centres are located in non-desert areas of 
Banaskantha district. It is recommended that the 
State Government should consider taking up intensive 
development of sheep and marketing of wool in the 
desert areas at an c.^rly date. As the Karwari sheep, 
predominantly found in this area, is similar to those 
found in Rajasthan, the breeding programme should be 
the same as recommended for that breed in Rajasthan 
i.o., selective breeding for production of increased 
quantity of carpet quality wool of uniform quality. 

The possibilities of taking up crossbreeding of the 
sheep with exotic breeds could be considered at a 
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later date when pastures are fully developed to 
support larger sized sheep with a heavy fleece 
of finer wool. The programmes for wool collection, 
processing, warehousing and marketing of wool should 
also be taken up on the same lines as recommended 
for the desert areas in Rajasthan (paragraph 9.44). 

In Gujarat, the functions of the Wool Board 
recommended for Rajasthan may be taken up by the 
Gujarat Sheep and Wool Development Corporation. As 
the desert area in Gujarat is compact and small, 
the State Government could consider setting up one 
mors Intensive Sheep Development Project for this 
region under its Fifth Five Year Plan, under which 
all the above measures for improvement of stock, 
marketing of wool, etc. could be organised on a 
planned and intensive manner. 

Grass- 9.6:* Improved cattle and sheep breeding programmes 

land 

Develop- could be successful only if simultaneous arrange¬ 
ment 

n^nts are made for development of large areas of 
gc*d grass lands in this area. This would also help 
in reducing the migration of livestock in search 
of vater and fodder to other areas. In 1967—68, 
the otal cultivable wasteland and permanent 
pasture and other grazing lands in this area 
were estimated at 58,000 hectares and 43,000 hectares 
respectively. It is understood that pasture lands 
fere mostly saline with meagre grass growth. Lands 
which are not subjected to salinity and those with 
less preponderance of sand dunes could be developed 
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Camels 


as pasture land on the same lines as recommended 
for Rajasthan. Grass varieties such as anjrn 
and dhaman are recommended for most of the areas 
and sewan for more sandy areas. A total of 65,000 
hectares of land at an estimated cost of about Rs.4 
crores could perhaps be brought under grassland 
development including improved management practices 
as detailed for grassland development in Rajasthan 
(paragraphs 9.30 and 9,33). 

f.70 Camel population has also been increasing 
progressively.in this area. It rose from 16,780 
in 1961 to 27,245 in 1972 in Bonaskantha district. 
Similarly, the number rose from 7,664 in 1961 to 
12,871 in 1972 in Mohsana. district. Considering the 
usefulness of this animal in this tract, it is 
recommended that organised camel breeding should be 
undertaken in this area by starting about 5 camel 
stud centres. Improved he-camels for these stud 
centres could be obtained from the camel breeding 
farm and/or from progressive camel breeders in 
Rajasthan. 
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OUTLAYS AND PRIORITIES 

10.1 The development of the desert area is a major task 
which covers programmes under many disciplines and in conse¬ 
quence concerns a number of departments. In view of its 
magnitude and complexity, it is important to have a compre¬ 
hensive time phased plan of development with a clear idea 

of relative priorities. The implem ontation of some of the 
programmes hinges on the prior implomontaticn of some others. 
For example, for dairy development it is necossary to raise 
sufficient green fodder, for which in turn water has to 
be mado available. Likewise, plantations can be raised 
only where water is available withih reasonable distance. 

Such interdependence of programmes has to be taken into 
account in phasing the various programmes, 

10.2 The pace at which the development can bo carried 
out will deppnd upon the availability of resources in men, 
material and mmey, For the successful handling of any 
major task, a su tablo organisation's a prerequisite. For 
each item of development, there should, therefore, be a 
suitable organisation adequate in strength and expertise 
to implement the programme at the required pace. There 
are constraints in tho supply of a number of essential 
materials. This has to be kept in view while formulating 
tho programme. For example, for developing pastures the 
availability of barbed wire for fencing is essential 

and this may well prove to bo a constraint. Then, thorc 
are certain physical constraints which cannot bo ignored. 

For example, for providing fuclv/ood, a tree has to grow 
for about 15 years before it is mature for felling. As 
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will bo noticed from tho paragraphs that follow, largo sums 
of money will be requirod for tho development of tho 
desert areas. This requirement will need special considera¬ 
tion in view of tho fact that the desert area is deterio¬ 
rating and unless checked this deterioration will bo faster 
with the passage of time. This factor highlights the* 
urgency of tho task. Taking various aspects!* of tho desert 
area development into considorati on, wo are of tho viow that 
it should be aimod at to complote this development in a 
period of 15 years, that is , bythe ond of -the Seventh 
Plan period. 

10.3 In Rajsihhan where most of the desert area lies, besides 
tho normal developmental programmes, the major items of 
development comprise tho construction of Rajasthan Canal 
and the development of irrigation in the commanded area 
pasture development, grass roservos and fodder banks, 
shocp development, cattle and dairy development, troe 
plantations for fuel and small timber, shelter-bolts and 
wind-broaks, and sand dune stabilisation in crucial areas. 

Of these, tho Rajasthan Canal and the development of tho 
commanded area require tho largest amount. Tho canal 
pioject, allowing for modification in respect of now 
lift canals proposod in this Report, is at present esti¬ 
mated to cost Rs.363 croros of which P.s.191 oro’fbs will have 
boon spent by the end of tho Fourth Plan period. Thus, 
a sum of Rs.172 croros would bo noodod for completing 
■ L ho project. The estimated requirement for area develop¬ 
ment programmes in the canal commandod a_roa*ds <jR^6c£a$tSJasc^res, 
of which Rs. 160 croros pertain 'to public sector and 
Rc. 509 croros to institutional sources. Very little 
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expenditure has so far boon incurrod on this item. Another 
item requiring a largo outlay is the pasture development 
including grass reserves and fodder banks estimated to' 
cost Rs. 57 crores. Excluding Ks. 509 creros for which 
institutional sources aro to bo tapped, it would be 
necessary to provide the following outlays over a poriod 
of throe Plans to complete the various programmes! 


(Rs.croros) 

Rajasthan J Rcminaing arid 

2ap.al_g.ia a. J_ asajUL ajkln than 


Rajasthan Canal 

172.00 


Aroa development programmes 
for canal commandod area- 

125.00 


Pasturo devo'lopment 

Jr* 

■tt 

u 

« 

o 

o 

Gattlo development 

1.63 

2.54 

Dairy development 

4.80 

1.05 

Sheep development 

** 

3.66 

Camel development 

0,25 


Sand dune stabilisation 

12,00 

# 

Forestry including grass 
roserves and fodder banks 

16.18 

15.18 

T ota1! 

331.86 

65.43 


As suggested in paragraph 4,12, a preper assessment 
would have to bo made of the funds required for 
stabilising such dunes as pose a threat to habitations, 
Toads and railway linos. These requirements will 
bo additive. 



Broad details of the abort itetoe aft In AfcpofflSii? VI11'. 

It Is enphaslsod that those figuros should bo treetod 
morely as indicative of broad magnitudes of the various 
programmes and that for each programme a proper ostimato 
should bo prepared after due investigation. In addition* 
other items of development under the Plan would Include 
tubewells* piped drinking water supply* electrification* 
communications* social servicos* otc. as also some smaller 
itoms like khadins poculair to tho area. 

10.4 Both in Aryans and Gujarat* efforts are underway 
to harness tho water resources for the bonofit of dosortic 
areas in the so two Statos. The availability of water is 
expoctod to improvo further when settlement is roachod 
on Iho quostion of sharing tho rivor waters. The outlays 
rocoromendod in this Report for the development of dosort 
rogion in those two States are, therefore, only for othor 
programmes such as sand dune stabilisation, forestry* 
pasturo development and foddor production and improvement 
of cattle, sheep and camol* and marketing cf milk and 
milk products. Tho outlays roquirod for those programmes 
in the desert areas of Haryana and Gujarat aro as follows* 



(Rs. cro 

Pasturo develop rr.z 

1.70 

Cattle development 

0.18 

Hairy dovolopraont 

1.05 

Shoop development 

o.is 

Camol dovelopmont 

0.10 

Sand duno stabilisation 

2.00 

Foxosty 

10,50 


15.71 
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GUJARAT 

^Rs. croro 

Pasture development 

4.00 * 

J&ttle development 

0.23 

Dairy development 

0.75 

Sheep development 

0,30 

Camel development 

0.05 

Forestry 

4,70 


10,08 


The details of these outlays arc given in Appendices IX 
and X, In addition there would be other items of develop- 
mont under the Plan in those areas. 

10*5 For the propor development ofthe desert area, 
the programmes should bo implemented in an integrated manner 
and according to a predetermined time phase. But if there 
is paucity of funds during any period, judicious adjustment 
of the programmes becomes inevitable in order that the more 
urgent ane important programmes do not unduly suffer. For 
this, it is necessary to lay down relative priorities of 
the various programmes. 

10.6 The most urgent step in the development c>f the desert 
area is to check its further.deterioration. This means 
elimination of overgrazing by improving pastures and growino 
fodder. It also means prevention of over-exploitation of 
fuel resources by raising new plantations, regulating 

the exploitation of the existing. Ones and meeting fuel 
deficits • from outside sources' until local resources develop. 
Those are, therefore, first priority, prcgravr.mes. 

10.7 -Tho improvement &f pastures is not dependent on 
the availability cf irrigation facilities as no irrigation 
of-pasture lands is contemplated. But, for regulated graz- 
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ing. areas have to be fenced In blocks of suitable sizos 
of not loss than 200 hectares each. Some consolidation 
of holdings would Jbt necessary to form those blocks and 
this should be done on a high priority basis. 

10.8 A* regards fuel resources, wo have already recommend¬ 
ed that supply of phog roots for fuel to areas outside 
Rajasthan should be banned to discourage digging up of 

phog roots in the dosert aroa. This measure needs tc bo 
taken urgently. It hardly needs any outlay* Now plantat¬ 
ions can be raised only where water is available for 
watering the plants in their initial poriod of growth. 

The plantations will, therefore, have to be raised on 
canal lands and on high lands in the canal commanded area. 
Cqnsidoring that trees tako soveral yoars to become exploit¬ 
able. this should bo a priority item in the area develop¬ 
ment programme in the canal command. Tree plantation^ 
along the roads hevo also to bo raised on a priority basis 
within roasonable distenco of tubewolls or other sources 
of water. Arrangement for supply of fuel from outside 
sources to meet local doficits can bo through normal trado 
arrangements and would not be a burden on the Plan funds. 

10.9 While prevention of tho deterioration of the 
desort area should be a matter of urgent action, making 
full use of the available livestock resources should 
also bo accorded highor priority than the moasurosfor 
further development. Programmes of dairy devolopmoht 
and marketing facilities as also shearing units for shoop 
end grading centres for wool should be devoloped on a 
priority basis. Under .the dairy dovolopment schemes, the 
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initial thrust should be on prevision of inputs and services 
for increasing milk production. Facilities fox trans¬ 
portation, chilling, processing and marketing cf milk 
and milk products should closely follow. In the rainfed 
areas-, sheop and wool ^development should bo taken up 
simultaneously along with pasture development. The estab¬ 
lishment of shearing units, grading centres and arrange¬ 
ments for marketing should receive urgent attention to 
ensure good returns for tho shoep breeders* These measures 
involve relatively modest outlays, 

10,10 tfooh of the prosperity of the desert area will 
accxuo from the de^elopment of water resources. In 
Rajasthan, the main contributor would be tho Rajasthan 
Canal, tho'uqh tubewell will mako a significant contri¬ 
bution, particularly as a source of drinking water. 

The Rajasthan Canal and more so the development of tho 
commanded area, however, require largo outlays. It is 
important that uqcauso of these large rec.uiroments, 
other priority programmes mentioned above do not suffc: 
Between the programmes of further construction of the 
canal and ^he development of tho commanded area of the 
portion already constructed, the latter should have 
priority* It is important that where irrigation channels 
have boon constructed, all development measures should 
be expeditiously taken in order to mako an early and 
full use of the irrigation facility, as otherwise the 
largo outlay incuitpd on the construction of the channels 
would remain unproductive Hitherto, the development 
programmes in tho can»l commanded area have lagged be¬ 
hind a great deal* 



SECTION XI 
ACKNOWLEDGEMENTS 


11,1 The Commission take3 this opportunity to thank 
all thf officers of the Central Government and the State 
Governments of Rajasthan, Haryana and Gujarat as well as 
the institutions and individuals uho offered valuable 
information and suggestions through correspondence or 
during personal discussions. In particular, the Commission 
would like to thank all those officers and public men 


uho accompanied the Commission during its tour of the 
region, 

sd/- Nathu Ram Mirdha 
Chairman 

sd/- B.Sivaraman 
Vice - Chairman 

Member 

Sd/- Z. A. Ahmad sd/-> Choudhri Randhir Singh sd/- T.A.Pai 

sd/- Hari ^ingh sd/- N.K.Panikkar 

sd/- H,R.Arakeri 

sd/- A.M.Khusro sd/- D.P.Singh 

sd/- Baluant Singh Nag sd/- M,V.Krishnappa sd/- li-S.Suan'-nsti.arr 


sd/- P.Bhattacharya sd/- S.K.Mukherjee sd/- Triloki Singh 

sd/- 3,S.5arma 

Member Secretary 

Neu Delhi, 

March 23, 1974. 


217 



Appendix I 
(Paragraph 5.5) 

Exploitable Ground water Potential of 
Western Rajasthan (Di st rict '.vi se; _ 

>CU; 

Si.No, District Estimated Existing Surplus Remarks 

annual annual exploi- 

re-charge/ pumpage table 

annual poten- 

economically tial 

minable yield 


1. 

Barmer 

87.78 

12.88 

74.90 

(for Sivvana 
block only) 

2. 

Bikaner 

31.40 

9.06 

22.34 


3. 

Churu 

80.00 

26.07 

53.93 


4. 

Ganganagar 

179.50 

23.50 

152.00 


5. 

Jaisaimer 

143.20 

^5.50 

137.70 

(For Lathi 






series and 
Kishancjarh 
Tanot 
region) 

6. 

Jalor 

460.96 

292.88 

168.08 


7. 

Jhunjhunu 

222.94 

93.11 

129.83 


8. 

Jodhpur 

228.50 

130.26 

98.24 


9. 

Nagaur 

353.92 

129.01 

224.91 


10. 

Pali 

290.23 

212.36 

77.87 


11. 

Sikar 

285.90 

193.12 

92.78 



Total: 

2364.33 

1127.75 

1232.58 



218 


Appendix II 
(Paragraph 5.12 

Estimate for t he Development of Rajasthan 
Can'aT "Command Area 

The Rajasthan Canal, according to the 1970 
Project Report, is to command a culturable area of 
1.14 million hectares, all by gravity irrigation except 
51,000 ha on the Lunkaransar Bikaner Lift Canal. The 
Phase I of the Project covers a CCA of 540,000 ha 
including 51,000 ha of lift area and phase II 600,000 ha 
all by gravity irrigation. It is now suggested that the 
CCA of Phase II be increased to 700,000 ha, 390,000 ha 
for gravity irrigation and 310,000 ha for lift irrigation 
through 5 lift canals. The reasons for this are explained 
in paragraphs 5.20 to 5.28. 

The extra cost due to lift canals and increase 
in the CCA would be more than compensated by reduction in 
the cost of land levelling and several other items of 
development. The cost of these various items are given 
in the Statement at the end of this Annexure. The 
assumptions made are discussed below:- 

1. Land Level l ing and Shaping 

The Rajasthan Government has submitted to the 
V/orld Bank through Government of India a project report 
for the development of 200,000 ha of CCA in the head reach 
of Rajasthan Canal in Ganganagar district for obtaining 
a loan. After detailed discussions with the FAO/IBRD, 
the cost of land levelling has been worked out to 
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Rs.2,000 per ha on the assumption that on an average 
about 77 m per ha of earth work would b*- required if 
a land plot of 0.25 ha is token os the unit for levelling 
to an almost flat field with a small slope of 0 to 0.1 
per cent in one direction. This cost has been worked 
out on thefcesis of actual experiments and a survey made 
of about 3,000 ha. The cost estimate for operating 35 hp 
tractors blades was supplied by the Agro-Industries 
Corporation in 1973. An assumption has been made 
that the holding per farmer would be 6 ha of which only 
4.8 ha would be required to be levelled in the first 
instance, the balance being taken up gradually bylhe 
farmer himself. On the basis of surveys carried out, 
it has been inferred that only 10 per cent of the CCA 
would require levelling in the Suratgarh area where 
canal irrigation has been in progress for the last 10 
years and 23 per cent in the Anupgarh Shakha area 
where irrigation has been in progress only for the 
last 5 years. Keeping this in view, it has been assumed 
that in the balance 340,000 ha pf Phase I, where 
irrigation has been introduced only recently, about 
30 per cent of the area would require land levelling 
and shaping. In Phase II area of the canal, it has 
been assumed that in 390,000 ha, 40 per cent of the 
area would require land levelling. The remaining area 
of 210,000 ha, which is now proposed to be dropped 
because it has beer, classified as Class Vlth land, 
requires land levelling to the extent of 50 per cent and 
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at that double the cost rate because of higher sand 
dunes to be levelled. In the 310,000 ha of new area, 
which is now proposed to be taken up under the lift 
canals, it has been assumed that 30 per cent of the area 
wduld require land levelling because this land is no 
worse than that in Phase I of the canal. On the basis of 
these assumptions, the total cost of land levelling in 
1,14 Mha CCA of Phase I and II of the 1970 Project, all 
irrigable by gravity, would be Rs.99 crores. In the 
proposal now made, the CCA of the two Phases would be 
1.24 Mha, of which 310,000 ha would be under the fine 
new lift canals. The cost in this case would be Rs.77 
crores, which would give s saving of Rs.22 crores. 

2. Water courses and their lining 

In the 1970 Project Report of the Rajasthan Canal, 
although water losses have been assumed on the basis of 
lined watercourses, yet no provision has been made in 
the cost estimate for lining them. Even the cost of 
unlined watercourses provided in the estimate is on the 
low side, being only Rs.37 per ha. An item for lined 
watercourses was included in the proposal for obtaining 
loan from the World Bank, The FA0/I3RD Team have assumed 
a cost of Rs.1,000 per ha for a lined watercourse of 
0.045 to 0.075 cumec (1,5 to 2.5 cusecs) capacity and 
of an average length of 30,5 metres per ha of the 
culturable commanded area. This includes the cost of 
earth work (all in embankment) and lining with a single 
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course of 5 cm thick baked tile laid over mortar bed,ding 
and plastered on top. It also includes the cost o. tao 
required regulators, drop structures and road crossings. 
On this basis, the cost of lined watercourses in 1.14 
Mria CCA of the project would be Rs.114 crores and for 
1.24 Mha in the new proposal Rs.124 crores. There would 
thus be an increase of about Rs.lO crores in the cost. 

• 3. Village sites and services 
Since the Rajasthan Canal passes mostly through 
uninhabited areas, new villages will have to be 
established so that the farmers could stay near their 
farms. It has been assumed that each village would 
provide for about 200 farmer families. This would 
involve site levelling, provision of drinking water, 
Internal roads and footpaths, drainage, community 
buildings 'including one primary school), health centre, 
panohayat offices and sites for shops, and laying of 
power liies. The cost is expected to be Rs.4 lakh per 
village. In Phase I of the Project, it has been 
figured out on the basis of the data collected that 
on Anupgarh Ecakha and Suratgarh branch 75 new 
villages would ;e required per 100,000 ha. The same 
norm has been adopted for the entire CCA of 540,000 ha 
of Phase I. In "he 600,000 ha CCA of Phase II of the 
Project, 150 vili*g &s wo uld be required .per 100,000 ha 
as this area is very sparsely populated and very few 
villages exist. In >he current Project, the number of 
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villages to be set up would be 405 in Phase I and 900 in 
phase II. The total cost of these would be about Rs.52 
crores. In the new proposal, the flow areas of phase II 
would require 150 villages per 100,000 ha of CCA but the 
lift areas would require only 75 villages per 100,000 ha 
as in Phase I of the project. On this basis, with no 
change in' Phase I, the total number of villages to be 
established in the two Phases would be 1223. The cost 
of these would be about Rs.49 crores. Thus in the new 
proposal there would bo a saving of Rs.3 crores on this 
item in spite of the CCA being 100,000 ha more. 

4. Agro Service Centres 

The FAO/IBRD project proposals have assumed "the 
setting up of 27 agro service centres in a CCA of 200,000 
ha which was being considered in Phase I. These centres 
will be small towns with a population of about 3,000. 

They will enable farmers to procure agricultural inputs 
and consumer goods and provide repair and maintenance 
facilities for agricultural machinery. Each centre will 
have a secondary school, a primary school, a medical 
dispensary and the local office of the vil1jge panchuyat. 
The cost of a centre is estimated to be about Rs,20 lakhs. 

I 

It has been assumed that for an equal area double the 
number of centres woub be required in Phase II than in 
Phase I as hardly any such facility exists in phase II 
area at present. In the lift canal commands, however, 
conditions ore similar to those obtaining in the phase I 
area. Thus, it is estimated that while in the existing 
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Project an amount of Rs.47 crcres would be required for 
Agro-Industries Centres, in the now proposal it would 
be only about Rs.44 crores. There would thus be a 
saving of Rs.3 crores on this item* 

5, Markets and Mandis: 

New Markets and Mandis would have to be 
established and the existing ones improved to enable 
the farmer to sell his produce at a fair price. These 
markets and mandis would be of various categories 
depending upon their population. The investment required 
for each would depend on its category. It would 
Include expenditure on the market yards (auction, 
platforms, places for product storage and display, 
cattle yard, godowns, offices, a post office, farmers’ 
rest houses, etc.) as also on normal facilities 
provided in a town. Since the area in Phase II of 
the project is much less developed, the number of 
market towns that will need to be established would 
be almost twice that in an equal area of Phase I or 
of lift cabals. Preliminary estimates for establishing 

o 

market towns in Phase I show that an investment of 

O' 

Rs.13 crores would be required per 100,000 ha of CCA. 

On this basi£, the total cost in Phases I and II of the 
present Project would be Rs,226 crores. With Phase II 
modified to incorporate lift areas as now proposed, the 
cost would be R«,212 crores. The new proposal would 
thus give a savirq of Rs.14 crores. 
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6. Roads 

Three types of roads have been considered - the 
arterial roads, the sub-arterial and feeder roads and 
the village roads. In the 200,000 ha of Phase I examined 
by the FAO/IBRD team, it has been assumed that arterial 
roads and some sub-arterial and feeder roads exist and 
that village roads would have to be fully provided. In 
the remaining 340,000 ha of phase I, provision has to be 
made for arterial roads also. In the CCA of 600,000 ha 
in the present phase II hardly any arterial, sub-arterial, 
feeder or village roads exist. These, therefore, have 
to be fully provided for. In the proposed lift areas, 
the conditions are similar to those in the 200,000 ha 
examined by the FAO/IBRD team. The cost of the village 
roads has been assumed to be Rs.80,000 per km and that of 
sub-arterial and feeder roads Rs.1,40,000 per km. The cost 
of roads in Phases I and II of the current project comes 
to Rs.48 crores' while that for the proposal now made 
comes to Rs.47 crores, giving a saving of Rs.l crore. 

7. The other development costs would be on forests, 
stabilisation of sand dunes, processing and storage of 
agricultural products, animal husbandry including impro¬ 
vement of the breeds of cattle, establishment of processing 
industries for milk, strengthening of cooperatives, 
agricultre'research, demonstration and monitoring. 
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The expenditure on these items would not be 
materially different in the new proposal. The 
markets for products would, however, be nearer from 
the lift areas and would thus save on transportation cost 
which would be an advantage to the farmer and he 
would be able to sell his products at a more 
competitive price. 



Statement I 


Itemwise Estimated Cost of Development for 
the Rajasthan Canal Command Area. 


Phases I and II 




Flow 

irrigation 

only 

(Existing 
Projects) 

Flow and 

Lift 

Irrigation 

(new 

proposal) 

Difference 

1. 

CCA (Phases I and II 
•000 ha 

490+50*+600 
=1140 

490+50*+390 
+310* =1240 


2. 

Irrigated area *000 ha 

1254 (110% 
of CCA) 

1302 (105% 
of CCA). 


3. 

Land levelling (Rs.crores) 99.0 . 

77.0 

(-) 22.0 

4. 

Watercourse with lining 

**.114.0 • 

124.0 

(+) 10.0 

5. 

Village sites & services 
(1000 pop.) 

’• 52.0 

49.0 

(-) 0.0 

6. 

Agro Centres and 
services (3000 pop.) 

,, 47.0 

44.0 

(-) 3.0 

7. 

Markets & Mandi towns " 

226.0 

212.-0 

(-) 14.0 

8. 

Forestry and sand dune •* 
stablisation. 

28.0 

28.0 

- 

9. 

Roads. " 

48.0 

47.0 

(-) l.o 

10. 

Processing and storage ** 
of agri- products. 

29.0 

29.0 

- 

11. 

Animal Husbandry ” 

32.0 

32.0 

- 

12. 

Processing and marketing 
of animal husbandry « 
products 

9.0 

9.0 

- 

13. 

Strengthening of 11 

cooperatives 

3.0 

3.0 

- 

14. 

Agricultural extension " 
research and monitoring 

15.0 

15.0 

- 


Total Items 3 to 14;^ 

M 

702.0 

669.0 

(-) 33.0 


* Lift areas. 
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Name of the Churu Nagaur Kolayat Phalodi Pokaran - . 

Lift Canal Lift Lift Lift Lift Barmer 

Canal Canal Canal Canal Lift Canal 

1# (i) Discharge at l,QOC 575 575 850 875 

head(Cusecs) 

(ii)Discharge at 150 225 125 200 275 

tail(Cusecs) 

2* Length of main 52 90 25 25 80 

channel (miles) 

3. Cusec-miles 29,800 36,000 8,250 13,125 46,000 

4. Cost of channel . 7,00 8.50 1,94 3,09 10.40 

@ Rs.2352 per 

cusec-mile (on the 
analogy of the 
cost of Bikaner 
Lift Canal(Rs.crores) 

5. Average Lift (ft.) 100 300 100 110 200 

6. Cusec feet 57,500 120,000 35,000 57,750 115,000 

7. Cost of Lift 2.04 4.25 1,24 2.05 4,06 

works(pumps etc). 

@ Rs.354 per cusec 
feet(Rs.crores) 

8. CCA(lakh acres) 2.00 1.15 1.15 1.70 1.75 

9. Cost of distribu- 4,52 2.60 2.60 3.84 3.96 

taries and minors 

@ Rs.226 per acre 
of CCA (Rs.crore) 

10. Total cost of 13,56 15.35 5.78 8,98 18.42 

lift systems(Rs.crores) 

Total cost = Rs. 62.09 crores 
Say Rs. 62 crores 

NOTES- In the Project’Report all figures in respect of 

Lunkaransar-Bikaner Lift Canal are given in ft lb system. 
The figures for the new lift canals, which are based 
on that lift canal have, therefore, been given in ft. lb 
system, instead of in metric system, for facility 
of comparison. 
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Appendix IV 
(Paragraph 5.36) 

Suggested Cropping Pattern and Water 
Allowance on Rajasthan Canal 

In arid regions, since there is shortage of water, 
it is necessary that the cropping pattern should be 
such as would give the best economic return per unit 
of water* Because of the fact that 'animal husbandry 
gives better return than arable crop raising and at 
the same time uses less water, but slightly more 
investment on the infrastructure, greater emphasis on 
fodder crops is suggested. In the suggested new cropping 
patterns, during kharif the area under cotton has been 
reduced while that under fodder crops has been increased. 
Similarly, during the rabi period, the area under wheat 
has been reduced while that under fodder has been 
increased. Peas are preferred to gram as it would 
give better return and more production under irriga¬ 
ted conditions. About 30 per cent of the CCA has 
been suggested under fodder crops, but when proper 
infrastructure for animal husbandry has been provided 
and the farmer finds it profitable, this area is likely 
to increase. 

The monthwise water requirements of various 

crops, as indicated in the Project Report, have also 

been slightly modified in view of the results obtained 

through experiments at the various agricultural farms 

in the Rajasthan Canal command area operated by the 

State Government with the help of the LNDP/FAO. The 

water requirements indicated in the Rajasthan Canal 

project Report 1970 are given in statement II and the 

revised waterrequirements, as now proposed, in Statement 
III. 
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Statement II 

later Requirements of Crops at the Field , 

(Rajasthan Canal Project Report .1970) Millimetres 
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Appendix V 

(Paragraph 6.3 ) 


DISTRIBUTION OF TEH5ILS IN 
&IF#ERE1^T RAINFALL zones •' 

D 3 E 1 C 1 D 1 E 2 C 2 D 1 E I 


Ganqanaqar 
T7 Karanpur 
2* Ganganagar 

3. Padampur 

4. Raisinghnagar 

5. Anupgarh 

6. Sangaria 

7* Hanumangarh . 
8. Tibi 
9» Nohar 

10. Sadulshahar 

11. Suratgarh 

Churu 

1. Sardarshahar 

2. Dungargarh 


Bikaner 

1. Bikaner 

2. Nokha 

3. Lunkaransar 

4. Kolayat 

Jodhpur 
JL. Snergarh 
2. Phalodi 


Jaisalmer 

1. Jaisalmer 

2, Pokaran 


Ganqanaqar 
1. Bhadra 


Churu 

1. Sujangarh ‘ 

2. Rajgarh 

3. Ratangarh 

4. Churu 

5. Taranagar 


Jodhpur 

1. Jodhpur 

2. Osian 

3. Bilara 


Barmer 


Barmer 


Barmer 


1. Pachpadra 

2. Sheo 


1. Chohtan 1, siwana 

2. Barmer 


Jh unjhunu 

1. Khetri 

2. Udaipurwati 

3. Jhunjhunu 

4. Chirawa 



D 2 E2 
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V 


contd;) 


D 3 E JL 


C 1 D 1 E 2 


C 2 D 1 E 1 


Nagaur 

1. Ladju 

2. Didwana 

3. Nawa 

4. Parbatsar 

5. Degana 

6. Jayal 

7. Nagaur 

8. Merta 


Hissar 

1. Dabwali 

2. Sirsa 

3. Fatehabad 


Sikar 

1. Neem Ka Thana 

2. Danta Ramgarh 

3. Sikar 

4. Lachhmangarh 

5. Fatehgarh 

6. Sri Madhopur 

Pali 

1. Jaitaran 

2. Sojat 

3. Pali 

4. Raipur 

5. Kharchi 

Jalor 

1. Jalor 

2. Jaswantpura 

3. Sanchore 

4. Ahore 

Hissar 

1, Hissar 

2. Hansi 

Bhiwani 

1. Bhiwani 

2. Loharu 

3. Dadri 

Rohtak 
1. Jhajjar 

Banaskantha 

1. Vav 

2. Tharad 

3. Deodar 

4. Kankrej 

5. Radhanpur 

6. Santalpur 

Mehsana 


1. Sami 

2. Harij 



Appendix VI 
(P _'agrn'_li 6,~) 

EXISTING CROPPING PATTERNS IN D 2 E ? _ AREAS 
(HISSAR TEHSILS IN DgE^ REMAINING AREA IN D 2 E ? ) 


A. COTTON. WHEAT. GRAM AREAS 

1. Cotton and wheat figure in patterns, but all crops in 
the range 10-30% of the gross cropped area; 

C 4 W 4 F 4 s GANG AN A3 AR - Karanpur, .Ganganagar, Padarr.pur. 
W 4 F 4 G 4 C 4 /0 4 : GANGANAGAR - Raisinghnagar, Anupgarh. 

G d B 4 W 4 C 4 / Jk 4 : HISSAR - Fatehabad. 

2. Gram area 30-50% of the gross cropped area, rest crops 

in the range of 10-30%. Cotton and wheat also among rest 
crops, 

G 3 B 4 W 4 C 4 : HISSAR - Dabwali, Sirsa 

G 3 B a F 4 / c 4 /W d GANGANAGAR - Sadulsbahar, Sangaria, 

H H Hanumangarh, Tibi, Nohar, 

Suratgarh. 

E. BAJRA. PULSES 

1. Pulses 50-70%, Bajra 30-50% 

B 3 : BIKANER - Bikaner, Nokha, 

2. Pulseri, Bajra all 30-50% 

Pu 0 * GHLRU - Sardarshahar, Dungargarh 

■ BIKANER - Lunkaransar 

B-P'- 3 /F 3 : B::<ANER - Kolayat 
JOLHPLR - Phalodi 

3, Bajra increases to 50-70% and other crops reduce to 
10-30% range, 

B 2 Pu 4 /1^jn< 4 : JGDHPtR - Shergarh 

4, Bajra incases to more than 70% in area, 

B^ : _ Jaisalmer, Pokaran 

BAH*er - Pachpadra,. Sheo 

Note: Th-'* G other tehsils of Banner district 

als^ grow but they fall in G.^D^E 2 and 

C 2 D l^ zone. 
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Appendix VII 
(Paragraph 6.5) 

EXISTING 'CROPPING PATTERNS IN C 1 D 1 E 2 AND Cr ? p J E 1 AREAS 
c 1 d 1 e 2 AREA 

B^ : BARMER - Barmer, Chohtan 
C^DjEj^ AREA 

A. COTTON. WHEAT. GRAM^ JO WAR /ureas 

1. Cotton 30-50%: other crops less than 30% of the gross 
cropped area. 

C 3 Jk 4 : MEHSANA - Sami 

2. Areas where all these crops figure, but their spread 
within 10-30% 

G 4 B 4 W 4 C 4 Jk 4 : HISSAR - Hissar, Hansi 
ROHTAK - Jhajjar 

B 4 Jk 4 W 4 D 4 /<V Gn 4 : MEHSANA - Harij 

3. Gram increases to 30-50% range: 

G 3 F 4 B 4 /W 4 /C 4 : GANGAN A3 AR - Bhadra 

B 3 G 3 S BHIWANI- Bhiwani, Loharu, Dadri 

B. JOWAR. BAJRA. PULSES. OILSEEDS. FODDER 

1. All crops in .10-30% range 

B 4°4 Jk 4 F 4 Pu 4 : NAGALR - Merta 
B 4 0 4 Pu 5 J k 4 /v/ 4 : PALI - Raipur 
F 4 B 4 D 4 J k 4 : PALI - Kharchi 

2. Bajra increases to 30-50%, other crops remain in the 
ranges 10-30% 

B 3 D 4 Jk 4 F 4 Pu 4 : PALI - Pali, Jaitaran, Sojat 
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Appendix Vll(Contd) 


C. OILSEEDS DROP OFF AND THE CHOICE ST/RTS 

GETTING RESTRICTED TO BAJ RA AND PUI. SES/P Omr..i 

1. Bajra still in 30-50% range, but other crops 10-30% 

B 3 Jk 4 F 4 /C 4 : BANASKANTHA - Kankrej, Radhanpur 

B 3 Pu 4 F 4 : CHIRU - Rajgarh 

JODHPIR - Bilwa 
NAGAUR - Nagaur 

2. Bajra and pulses both in 30-50% range: 

Pu 3 B 3 : CHIRU - Churu, Taranagar, Ratangarh 

SIKAR - Sri Madhopur 

B 3 P-i 3 /f 3 : CHIRU - Sujangarh 

JHLNJHLNU- Chirawa 

Bajra increases to 50-70% range 

?^Pu 4 /F 4 /:k 4 : JCDHPIR - Osian 

JHUNJHIJNU - Jhunjhunu, Khetri, 
Udaipurwati 

SIKAB - Sikar, Fatehpur, Lachmangarh, 
Neem Ka Thana, Danta Ramgarh 

UAGAUR - Jayal, Ladnu, Didwana, Nawa, 
Parbatsar, Degana 

-'ALOR - Ahore 

B/^.EKANTHA - Vav, Thar ad, Deodar, 
Santalpur 

4. 3ajra -lecomes the sole crop (i.e. more than 70% in 
area). 

s JODHPUR - Jodhpur 
5&MER - siwana 

^iLOR - Ja±vr, Jaswantapura, Sauchora. 




Appendix VIiI 
(Paragraph .10,. ; ) 

RAJASTHA N 

REQUIREMENT tv OUTLAYS 
(Period 15 years) 

1. Pasture Development, Animal Husbandry and 
Dairy Development. 


eT-- 

j^ 0 * Programme 

Total 

Cost 

Commanded Remaining 
Area <8 Arid Area 

1. Pasture develooment 

43.00 

tarn 

43.00 

2~ Cattle development 

4.17 

1.63 

2.54 

(i) Artificial insemination 

1,10 

1.10 

1.64 

(ii) Natural services 

13.83 

0.33 

0.50 

(iii) Farms 

0.60 

0.20 

0.40 

Dairy development 

5.85 

4.80 

1.05 

'i) Chilling centres 

1.95 

1.35 

0.60 

(iij Milk products factory 

3.00 

3.00 

- 

(iii) Feed mixing plant 

0.90 

0.45 

0.45 

4 « .sheep develooment 

3.66 

- 

3.66 

■. i) Sheep creeping farms 

1.00 

mm 

1.00 

'ii)Distribution of rams 

0.22 

- 

0.22 

■iii)Shearing units 

0.45 

- 

0.45 

( it Grading centres 

0.44 

- 

0.44 

iv) slaughter houses 

1.00 

- 

1.00 

'vi) stockyaroc 

0.10 

- 

0*10 

'v.i)Extension service 

0.10 

- 

0.10 

(viii .Wool Board 

0.25 


0.25 

(ix) Assistance to Khadi 
Board. 

0.10 


0.10 

5. Camel development 

0.25 

0.25 

- 

totals- 

56.93 

6.68 

50.25 


@ see Part III B 
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Appendix VIII (Contd) 


II. Forestry 


(Rs. crores) 


sT 

No 

* Item 

♦ 

Total 

cost 

Commanded 
Area * 

Remaining 
Arid Area 

1. 

Canalside plantations 

3.20 

3.20 

- 

2. 

Farm forestry 

1.00 

0.50 

0.50 

3. 

Roadside plantations 

0.96 

0.48 

0.48 

4. 

Shelter-belts 

12.00 

12.00 

- 

5. 

Grass reserves 

12.00 

- 

12.00 

6. 

Fodder banks 

1.60 

- 

1.60 

7. 

Sand dune stabilisation 

12.00 

12.00 

- 

8. 

Desert Notional Park 

0.60 

- 

0.60 


Total: 

43.36 

28.18 

15.18 


See Part III B 
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Appendix VIII(conId) 
111« Rajasthan Canal a nd its Commanded Area 

A* Construction of Rajasthan Canal including 
share of Pong Dam and new Lift Canals 


(Rs. crores) 

Total: Expenditure till Balance in V 
end of IV Plan and VI Plans 


a) Share cost of 99 

Pong Dam etc. 

85 

14 

b) Rajasthan Feeder 131 
upto Phase I 

102 

29 

c) Phase II including 
new lift. 133 

4 

129 

363 

191 

172 

B. Area Development Programme 
Canal Command Area 

for the 

Item 

Total 

(Rs. crores) 
Reauirement 


Public 

Institutional 

Land levelling 


77 

2. Watercourses with lining 


124 

3, Village sites and services 

49 

- 

A. Agro Centi°s and services 

11 

33 

*• Market and ttandi towns 

— 

212 

6, .-orestry and sand dune 
stabilisation 

28* 

- 

7, Roads 

47 

_ 

8. Processing and storage of 
agricultural product 

- 

29 

9, Animal Husbandry 

2 0 

30 

10,Processing and marketing 
■of animal products 

5 @ 

4 

11.Strengthening of 
cooperatives 

3 

- 

12.Agriculture Extension, 

demonstration and monitoring 

15 

- 

Total: 

J.25+28*+7©=l60 509 


# See part II 
® See Part I 



Appendix IX 
(Paragraph 10.4) 


1. 


Si.No. 


HARYANA 

REQUIREMENT OF OUTLAYS 
(Period 15 years) 

Pasture Development, Animal Husbandry and 
Dairy Development. 

(Rs. lakhs) 


Item Total cost 


1. Cattle development 

(i) Artificial insemination: 

Central A.I. Station with 

50 Sub-centres 18,25 

2. Dairy development 105.00 

(i) Expansion of dairy products 

plant at Bhiwani 75.00 

(ii) Milk chilling plants at 

Loharu and Dadri 30.00 

3. Sheep development 18,50 

(i) Expansion of Hissardale and 
Nali Sheep flock at Govt. 

Livestock Farm, Hissar, 5.00 

(ii) Distribution of rams - 2000 rams 4.00 

(iii) Shearing & Extension Units 7.50 

(iv)Assistance to Khadi Board/ 

Small Scale Industries Department 2.00 

4. Pasture development 170,00 

Development of 20,000 hectares 

5. Camel development 10.00 

(i) Stud Centres „ 

Total: 321.75 
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Appendix IX(cor.td 


HARYANA 

REQUIREMENT OF OUTLAYS 
(Period 15 


II* Forestry 


Si.No. Item 


(Rs. lakhs) 
Total cost 


1. Afforestation - 20,000 ha, 250 

2. Strip forests - 80,000 row km. 600 

3. Sand dune 

stabilisation - 20,000 ha 200 

4. Farm forestry 200 

5. Grassland development 

Total: 1,250 


*The outlay for this programme has been 
included in the estimate for pasture 
development in-part I of this Annexure. 


Appendix X 
(Paragraph 10.4) 


GUJARAT 

REQUIREMENT OF OUTLAYS 
(Period 15 years) 

1* Pasture Development, Animal Husbandry 
and Dairy Development. 

(Rs. lakhs) 


Si.No. Item Total cost 


1. Cattle development 27.50 


(i)Distribution of 750 bulls 7.50 

(ii)Expansion of Kankrej Cattle 20.00 

Breeding Farm 

2. Dairy development 75.00 


(i) Chilling centres 

3. Sheep development 30.00 


Blocks 

4. Grassland development 400.00 


(i)Development of 65000 hectares 

5. Camel development 5.00 


(i)Establishment of Stud Centres 


Total 


537.50 
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Appendix X(contd) 


GUJARAT 

REQUIREMENT OF OUTLAYS 
(Period 15 years) 

II. FORESTRY 

(Rs. lakhs) 

Sl*No. Item Total cost 


1. Shelter-belts - 20,000 ha 300 

2. Farm forestry 20 

3* Mixed forestry, comprising 
raising of grass and leaf 
fodder, fruit trees and' 

fuelwood trees - 15,000 ha 150 

4, Grass] and-Developinent * 

Total:- 470 


The outlay for this programme has been 
included in the estimate for pasture 
development in Part I of this Annexure. 


